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Someday all terminals will be smart. 



128 Functions— software controlled 
7x12 matrix, upper/lower case letters 
50 to 38,400 baud-selectable 



82 x 16 or 92 x 22 format— plus graphics 
Printer output port 
"CHERRY" keyboard 



CT-82 Intelligent Terminal, assembled and tested $795.00 ppd in Cont. U.S. 
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The single card computer 

* with the features 
that help you in real life 



COMPLETE COMPUTER 

In this advanced card you get a pro- 
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE- 
SAVER® PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud — software 
programmable. 

Other features include 24 bits of bi- 
directional parallel I/O and five on- 
board programmable timers. 

Add to that vectored interrupts. 



ENORMOUS EXPANDABILITY 

Besides all these features the Cro- 
memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and I/O interface cards. Cards with fea- 
tures such as relay interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con- 
version. RAM and ROM cards, too. 




Card Cage 32K BYTESAVER PROM card 



EASY TO USE 

Another convenience that makes the 
Model SCC computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac- 
cess I/O ports and memory locations — 
and call machine language subroutines. 

Finally, to simplify things to the ulti- 
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 

AVAILABLE NOW/LOW PRICE 

The Cromemco Model SCC is avail- 
able now at a low price of only $450 
factory assembled ($395 kit). 

So act today. Get this high-capability 
computer working for you right away. 
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About the Cover 

This month's cover by artist Ken 
Lodding emphasizes the personal com- 
puting potential of the OSCAR 
amateur radio satellites described in 
Joe Kasser's article on page 48. When 
Ken isn't doing technology-related art 
work, he helps design and implement 
experimental systems for Digital 
Equipment Corp in Merrimack NH. 



In This BOTE 



One of the basic building blocks of 
any computer chess playing program is 
the exchange evaluator. Authors Dan 
and Kathe Spracklen describe the 
exchange evaluator used in their 
Sargon program in An Exchange 
Evaluator for Computer Chess. 

page 16 

Taylor series expansions are not 
necessarily the best polynomial ap- 
proximations for many functions. 
Fred R Ruckdeschel describes several 
minimax and rational polynomial 
approximations for some common 
functions in Functional Approxi- 
mations. A method for creating poly- 
nomial approximations for micro- 
computers using mathematical tables 
and large system statistical routines 
is also discussed. page 34 

One method of connecting com- 
puters into a communications net- 
work is by VHF radio stations. To 
ease some of the physical difficulties 
encountered with this arrangement, a 
satellite can be introduced into the 
system, and then, as Joe Kasser says, 
The Sky's the Limit for personal 
computer users. page48 

One theme of this issue is VHF 
communication among computers to 
produce a network. There are other 
types of networks which are available 
to computer users. One of these uses 
a Distributed Network, which is de- 
scribed by Glen R Horton. page 62 

Ciarcia's Circuit Cellar turns to 
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melodrama this month as Steve and 
Lloyd are confronted by a mysteri- 
ous stranger. All ends happily, how- 
ever, with the aid of a computer 
controlled stepper motor driven infra- 
red and visible light scanner. Read I've 
Got You in My Scanner! page 76 

One of the more fascinating uses 
of a computer, teaching courses, is 
frequently known as computer assisted 
instruction. George A Gerhold de- 
scribes one group of people that is 
actively involved in implementing 
Computer Assisted Instruction on a 
Microcomputer. page 90 

As part of the never ending struggle 
for truth, beauty and the ultimate in 
high level languages, David Wilson 
provides readers with a Languages 
Forum proposal, Defining a Language: 
PL/B, a combination of some of the 
features of a high level language like 
BASIC with access to assembly lan- 
guage details when necessary, page 100 

Controlling a physical system is 
a natural for the microprocessor: 
parameters can often be changed 
in a matter of seconds in software 
without any mechanical changes to 
the system. A simple airflow control 
system is described in Garnet L 
Hill's article, A Classroom Demon- 
stration: Controlling a System with 
a Microcomputer. page 112 

The VHF communication network 
already in existence provides a readily 
available communication network for 
the computer experimenter. R E Brun- 
inga describes one system which is up 



and running in his article A Multiuser 
Data Network. page 120 

A home computer system can be 
used for communication among many 
people. This month Ward Christensen 
and Randy Suess describe their imple- 
mentation of a Hobbyist Computer- 
ized Bulletin Board. page 150 

For people who are just being intro- 
duced to the world of micropro- 
cessors, the first steps can seem con- 
fusing. For a description of one device 
which can aid the introduction read 
W N Hubin's review of the Heath 
Microprocessor Training System. 

page 158 

Craig Anderton's simple circuit 
described in A Cassette Interface 
Switching Box for the TRS-80 shows 
you how to operate the cassette re- 
corder manually and monitor tapes 
while they are being read in without 
having to unplug any cables, page 160 

This month we continue the series 
Creating a Chess Player by Peter W 
Frey and Larry R Atkin with the first 
half of Chess 0.5, a program written in 
Pascal by Larry Atkin, who is co- 
author with David Slate of the world 
championship computer chess pro- 
gram, Chess 4.6. page 162 

In this issue, Kin-Man Chung and 
Herbert Yuen conclude their series of 
articles on A "Tiny" Pascal Compiler 
with a discussion of a p-code (pseudo- 
code) to 8080 code conversion pro- 
gram and the needed runtime routines. 

page 182 
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Editorial 



By Carl Helmers 



Editors. This is a word of multiple de- 
finitions. One definition is implicit in the job 
description of myself and my associates at 
BYTE. Another definition is that applied to 
a class of utility programs which every 
BYTE reader's computer system has in some 
form or another. It is this latter definition 
which provides the subject for this editorial. 

What is often ignored is the fact that 
editor programs make an excellent form of 
software project, less complex than an 
interpreter or a compiler, but of sufficient 
magnitude to be interesting and educational. 
The problems and characteristics of editors 
are analogous to those of compilers and 
interpreters, especially when viewed as tools 
of software development. Just as compilers 
beget better compilers, editors can be used 
to edit better editors. 



On the Virtues of Writing Editors 



Software projects are some of the most 
exciting avocational applications of personal 
computers, applications which emphasize 
computing as an art form and means of 
expression of personal tastes. This editorial 
on the philosophy of software projects in 
general and text editing in particular was 
inspired by recent completion of a text 
editor begun as a spare time project in March 
of this year. Five months and many evening 
and weekend hours later it is now mid 
August and the editor program is working 
sufficiently well to serve as the primary 
monitor program and software tool of my 
homebrew computer system. 

Why Write an Editor Program? 

There are alternatives to do-it-yourself. 
In the usual case of purchasing a commercial 
system from a computer store, an editor 
program is built into the systems software 
of the computer. The present day tech- 
nology of self-contained desktop computers 
with read only memory systems software 
(BASIC interpreters) invariably includes 
primitive line oriented editors built into the 
computer. 



On computers which have assemblers plus 
high level language facilities like Pascal, C, 
FORTRAN or COBOL or brand X, one or 
more forms of more useful text editing pro- 
grams may be available in order to prepare 
source language files. This is the configu- 
ration found in the typical $3000+ personal 
microcomputer or $10,000+ commerical 
minicomputer system. 

Even hardware homebrewers do not 
necessarily have to start completely from 
scratch with editor software. Often a micro- 
processor chosen for a homebrew system has 
a software package which can be purchased 
from one of a number of software vendors. 
And in the newer processor designs like the 
Motorola 6809, complete dynamic repeat- 
ability of code allows systems software to be 
sold in address space position independent 
read only memory chip sets which home- 
brewers can expect to have access to over 
the next few years. 

But to do-it-yourself is one of the princi- 
ple reasons why people get involved in 
intricate avocational pursuits. Why does the 
amateur wine maker inject yeast into juice 
and wait for the results when Napa Valley 
and its industries exist? Why does the ama- 
teur pilot learn to fly when professional 
transportation options are available from 
the largest airline to the smallest air taxi 
service? Why make your own astronomical 
telescope when there exists such a perfec- 
tion as Questar? And similarly in computers, 
why make your own text editor, compiler 
or computer when so many options exist 
in the marketplace? On a practical or short 
term basis there is no visible advantage to 
engaging in such pursuits. But on a long- 
term scale of personal development, ac- 
tively applying one's mind and energy is 
always rewarding. 

What Was Needed? 

With this spirit .nd a secondary purpose 
of improved systems software in mind, I 
proceeded to think about writing an editor 
program. What is required in a personal 
computer system to engage in a project of 
this complexity? The requirements are 
essentially identical to the requirements for 
programming any arbitrary application of 
the personal computer, from electronic 
music systems to sophisticated information 
storage and retrieval systems: tools. Soft- 
ware tools are needed in order to create 
more software, and software tools pre- 
suppose a certain hardware basis. 

The hardware components needed for a 
useful system are available right now from a 

Continued on page 68 
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Specifications: 

S-100 compatible. MFM 
encoding, 35 tracks with ten 
512-byte sectors per track. 
179,200 bytes or double 
density SA-400 and North Star 
BASIC, DOS, and Monitor 
included. 

For further information, write 
for full color catalog or contact 
your local computer store. 



New from North Star 

Double Density Performance 
Single Density Prices 



The new HORIZON computer and 
Micro Disk System now record in dou- 
ble density! That means each new 
Shugart SA-400 minifloppy disk drive 
accesses 180K bytes of on-line infor- 
mation. All double density HORIZON 
computers and Micro Disk Systems 
have a redesigned controller which 
allows the use of quadruple capacity 
disk drives as they become available in 
early 1979. A three-drive North Star 
System with quadruple capacity disk 
drives will access over a megabyte of 
on-line information. But, best of all 
there's no price increase for double 
density models. 

North Star BASIC and DOS have been 
upgraded to accommodate the in- 
creased capacity and yet run existing 
programs with little or no change. The 
new disk system also supports single 



density, so existing single density disk- 
ettes can still be used. Single density 
SA-400 drives previously purchased 
with North Star systems can also be 
used. 

Pricing 

HORIZON with one double density 
SA-400 minifloppy (180K bytes), 16K 
RAM, Z80A processor and serial I/O 
port: $1599 kit, $1899 assembled. 

MICRO DISK SYSTEM with one double 
density SA-400 minifloppy, controller 
board and power regulation: $699 kit, 
$799 assembled. (Cabinet and power 
supply $39 extra each.) 

INJorth Star * Computers 
2547 Ninth Street 
Berkeley, California 94710 
(415) 549-0858 
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Sol. 

The small computer 
that won't 
fence you in. 



A lot of semantic nonsense is 
being tossed around by some of the 
makers of so-called "personal" 
computers. To hear them tell it, an 
investment of a few hundred 
dollars will give you a computer to 
run your small business, do a 
great amount of financial planning, 
analyze a host of data in the 
engineering or scientific lab and 
when day is done play games 
by the hour. 

Well, the games part is true. 
The rest of the claims should be 
taken with a grain of salt. All of 
the personal computers will help 
you learn about computers and 
how they work in general and the 
kinds of things they can do for 
you. Only a few have the capacity 
to grow and handle meaningful 
work in a very real sense. And they 
don't come for peanuts. 

Remember, there's no 
free lunch. 

So before you buy any personal 
computer, consider Solf the small 
computer. Consider it because it 
costs more at the start so in the 
end it costs less. Consider it because 
it can grow with the complexity 
of the tasks you ask it to perform 
and grow with your ability to 
use it. No, it's not cheap. But it's 
not a delusion either. 

From the very beginning, Sol 
small computer systems were 
designed to be at the very top of the 
microcomputer spectrum. We 
designed them so you wouldn't have 
to add costly extras to do many 
jobs. We designed them so you could 
add quality peripherals and more 
memory to take care of more 
complex tasks. We designed them 

Circle 305 on inquiry card. 



to use the best fully supported 
disk operating system on the market 
today, PTDOS, which we also 
designed. We designed them to use 
our Helios II mass memory. And 
for Sol small computer systems we 
designed new and adapted existing 
software to give you the choice of 
the best on the market today. 

Build computer power 
with our software. 

No system is complete without 
software, and at Processor 
Technology we have tailored a 
group of high level languages, 
and assembler and other packages 
to suit the wide capabilities of 
our hardware. 

Take a look at our exclusive 
Extended BASIC as an example. In 
cassette form, this BASIC features 
string and advanced file handling, 
special screen commands, timed 
input, complete matrix, logarithmic 
and trigonometric functions, 
8 digit precision and square root. 
The language handles serial 
access files, provides tape rewind 
and offers cursor control for 
graphics capability. 

The disk version has all the 
number crunching talents of the 
cassette BASIC plus instant 
access to data and programs on 
floppy disks. It includes 
random as well as sequential files 
and a unique ability to update 
sequential data in place. 

Processor Technology FORTRAN 
is similar to FORTRAN IV and 
has a full set of extensions designed 
for the "stand alone" computer 
environment. Thousands of special 
application programs available 
through books and periodicals have 



already been written in this well 
established language. 

Processor Technology PILOT is 
an excellent language for teachers. 
It is a string- oriented language 
designed expressly for interactive 
applications such as programmed 
instruction, drill and testing. 

No wonder we call it the 
serious solution to the small 
computer question. 

It's the small computer system 
to do the general ledger and 
the payroll. Solve engineering and 
scientific problems. Use it for 
word processing. Program it for 
computer aided instruction. 
Use it anywhere you want versatile 
computer power! 

Sold and serviced only 
by the best dealers. 

Sol Systems are sold and serviced 
by an outstanding group of 
conveniently located computer 
stores throughout the United 
States and Canada. They are also 
available in Australia, Europe, 
the United Kingdom, Central 
America, South America, Japan 
and Singapore. 

For more information contact 
your nearest dealer listed on 
the following page. Or write Depart- 
ment B, Processor Technology 
Corporation, 7100 Johnson 
Industrial Drive, Pleasanton, CA 
94566. Phone (415) 829-2600. 

In sum, all small computers 
are not created equal 
and Sol users know it to their 
everlasting satisfaction. 

ProcessorTechnofogy 
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See Sol 
at all these 

fine 
computer 

centers 

AL: Birmingham: ICP Computerland, 

(205) 979-0707. CA: Berkeley: The Byte Shop, 
(415) 845-6366. Citrus Heights: Byte Shop. 
(916) 961-2983. Costa Mesa: Orange County 
Computer Center, (714) 646-0221. Hayward: 
Computerland of Hayward, (415) 538-8080. 
Lawndale: The Byte Shop, (213) 371 -2421 . 
Modesto: Computer Magic, (209) 527-5156. 
Mountain View: Digital Deli, (41 5) 961 -2670. 
San Francisco: Computer Center, Inc., (415) 
387-251 3. San Rafael: The Byte Shop, (41 5) 
457-9311. Walnut Creek: The Byte Shop, (415) 
933-6252. CO: Boulder: Byte Shop, (303) 
444-6550. Denver: Byte Shop, (303) 399-8995. 
CT: Bethel: Technology Systems, (203) 
748-6856. FL: Ft. Lauderdale: Byte Shop of Ft. 
Lauderdale, (305) 561 -2983. Miami: Byte Shop 
of Miami, (305) 264-2983. Tampa: Microcomputer 
Systems, Inc., (813) 879-4301. IL: Lombard: 
Midwest Microcomputer, (312) 495-9889. IA: 
Davenport: Computer Store of Davenport, (31 9) 
386-3330. KY: Louisville: Martronix Associates, 

(502) 459-0500. M D: Towson: Computers Etc. , 
(301) 296-0520. MN: Minneapolis: Computer 
Depot, (612) 927-5601. MO: Florissant: 
ComputerCountry, (314) 921 -4434. NH: Nashua: 
Computerland of Nashua, (603) 889-5238. 

NJ: Cherry Hill: Computer Emporium, (609) 
667-7555. Iselin: Computer Mart of New 
Jersey, (201) 283-0600. NY: Endwell: The 
Computer Tree, (607) 748-1223. New York: 
Computer Mart of New York, (212) 686-7923. 
White Plains: The Computer Corner, (914) 
949-3282. NC: Raleigh: Roms N - Rams, (919) 
781 -0003. OH: Akron: The Basic Computer 
Shop, (216) 867-0808. Columbus: Byte Shop, 
(614) 486-7761. Dayton: Computer Mart of 
Dayton, (513) 296-1248. OR: Beaverton: Byte 
Shop Computer Store, (503) 644-2686. 
Portland: Byte Shop Computer Store, (503) 
223-3496. Salem: Computer Pathways, 

(503) 399-0534. PA: King of Prussia: Computer 
Mart of Pennsylvania, (215) 265-2580. Rl: 
Warwick: Computer Power, Inc., (401) 738-4477. 
SC: Columbia: Byte Shop, (803) 771-7824. 

TN: Kingsport: Microproducts & Systems, (615) 
245-8081 . TX: Arlington: Computer Port, 
(817) 469-1502. Arlington: Micro Store, (817) 
461-6081. Houston: Interactive Computers, 
(713) 772-5257. Houston: Interactive Computers, 
(713) 486-0291. Lubbock: Neighborhood 
Computer Store, (806) 797-1468. Richardson: 
Microstore, (214) 231-1096. UT: Salt Lake 
City: Home Computer Store, (801 ) 484-6502. 
WA: Bellevue: Byte Shop Computer Store, 

(206) 746-0651. Seattle: Byte Shop of Seattle, 
(206) 622-7196. Wl: Madison: The Madison 
Computer Store, (608) 255-5552. Milwaukee: The 
Milwaukee Computer Store, (414) 445-4280. 
DC: Washington: Georgetown Computer 
Emporium, (202) 337-6545. CANADA: London, 
Ontario: Computer Circuit Ltd., 737 Richmond 
St., (519) 672-9370. Toronto: Computer Mart Ltd., 
1 543 Bayview St., (416) 484-9708. Vancouver: 
Basic Computer Group Ltd., 1 548 West 8th 

Ave , (604) 736-7474. ARGENTINA: Buenos 
Aires: Basis Sistemas Digitales. Colombres 
849-1 -A, 93-1 988 or 57-71 77 AUSTRALIA: 
Sydney: Automation Statham Pty. Ltd., 47 
Birch St., (02) 709.4144. Carnegie: Sontron 
Instruments, 1 7 Arawatta St., (03) 569.7867. 
BELGIUM: Bruxelles: S.P.R.L. Finncontact, 
SduareLarousse, 5, 2/345-98-95 COLUMBIA: 
Bogota: Video National, Diagonal No. 5-62, 32 
66 35-36-37. DENMARK: Copenhagen: Peter 
W. Holm Trading ApS, Sankt Annae Gade 34, 
Christianshavn, (01 ) 54 34 66. GREECE: Athens: 
Attikos, Inc., 41 Char.TricoupiTT. 145, 3604091. 
JAPAN: Tokyo: Japan Personal Computers, Ltd., 
YamamotoBldg.No. 11-18, (03)375-5078.5079. 
MEXICO: Mexico City: Industrias Digitales, S.A. 
deC.V, Plateros 7-116, (905) 524-5132. 
PHILIPPINES: San Juan: Integrated Computer 
Systems, Inc., LIMKETKAI Bldg., Suite 118, 
Ortigas Ave., Metro Manila, 3113, 78-40-71.72. 
SWEDEN: Stockholm: Wernor Elektronik, 
Torsvagen 61 , Box 72, (0) 8 71 7-62-88 UNITED 
KINGDOM: Huntingdon, England: Comart, Ltd., 
24A Market Square, St. Neots, Cambridgeshire, 
(0480) 74356. VENEZUELA: Caracas: 
Componentes Y Circuitos Electronicos TTLCA 
C.A., Av. Fco. de Miranda, Los Ruices, 
ApartadO 3223, 355591 . 



Letters 



SCHEMATIC ENCOUNTER 

I had a close encounter of the third 
kind while trying to read and understand 
the schematics to a Teletype ASR33 — it 
was just awful. The engineers had their 
hands on it for some time when it was 
decided to change it over to a 20 mA 
loop, and I was the victim elected to do 
it. 

Do any BYTE readers know if there 
is a book that explains the ASR33 
Teletype schematics in understandable 
terms? I know it took many years to 
make the simple hard to understand, but 
maybe someone out there said that 
enough is enough to this madness. 

Yes, I finally got the show on the 
road, but for awhile I was thinking: why 
me? 

Craig Mueller 

10130 Sepulveda Blvd 

Mission Hills CA 91345 

INTERPRETER INFORMATION 
WANTED 

I have just finished reading Osborne 
and Associates' 8080A/808S Assembly 
Language Programming book. Now I 
want to find something that shows how 
a BASIC interpreter is put together in 
assembly language. All the software 
supplied here does not even attempt to 
explain in anything but vague terms. 

The question is, where can I find 
literature like this? I would like some- 
thing that would actually run and some- 
thing not theoretical. I hope you can 
help. 

Hugh Shedd 
#8 3419 Portland Av S 
Minneapolis MN 55407 

Contact Dr. Dobb's Journal of Calis- 
thenics & Orthodontia for information 
on what they have published in the past 
with respect to BASIC interpreters. 
Their address is POB E, Menlo Park 
CA 94025. 

PRAISE FOR BITS 

I do not write letters to editors often 
but this is one pleasant exception. About 
a week ago my daughter ordered a book 
for my birthday from BITS. The birth- 
day was only a week off and she asked 
for fast service. Not only did the book 
arrive exactly one week from the date 
that she sent her letter, but it was also 
wrapped in birthday paper with a bow. 
It arrived the day before my birthday. 
Both my daughter and I were quite 
delighted at such a personal touch. I 
believe that the name of the person 

Continued on page 141 



56 GREAT LOCATIONS 

ComputerLand 



NOW OPEN 

ALABAMA 

Huntsville 
CALIFORNIA 

Dublin 

El Cerrito 

Hayward 

Los Altos 

Los Angeles 

Mission Viejo 

San Bernardino 

San Diego 

San Francisco 

San Jose 

San Mateo 

Santa Rosa 

Thousand Oaks 

Lawndale 

Tustin 

Walnut Creek 
COLORADO 

Colorado Springs 

Denver 
CONNECTICUT 

Fairfield 
DELAWARE 

Newark 
FLORIDA 

Boca Raton 

Ft. Lauderdale 
GEORGIA 

Atlanta 
HAWAII 

Honolulu 
ILLINOIS 

Arlington Heights 

Downers Grove 

Niles 

Oak Lawn 

Peoria 
INDIANA 

Indianapolis 
KENTUCKY 

Louisville 
MARYLAND 

Rockville 
MICHIGAN 

Grand Rapids 

Southfield 
MINNESOTA 

Bloomington 
NEW HAMPSHIRE 

Nashua 
NEW JERSEY 

Cherry Hill 

Bergen County 

Morristown 
NEW YORK 

Buffalo 

Ithaca 
NO. CAROLINA 

Charlotte 
OHIO 

Cleveland 
OREGON 

Portland 
PENNSYLVANIA 

Harrisburg 
TEXAS 

Austin 

Dallas 

Houston 
WASHINGTON 

Bellevue 

Federal Way 

Tacoma 
WASHINGTON, D.C. 
WISCONSIN 

Madison 
INTERNATIONAL 

Sydney, NSW Australi; 

Winnipeg, Canada 



(205)539-1200 

(415)828-8090 
(415)233-5010 
(41 5) 538-8080 
(415)941-8154 
(213) 776-8080 
(714) 770-0131 
(714) 886-6838 
(714)560-9912 
(415)546-1592 
(408) 253-8080 
(415) 572-8080 
(707)528-1775 
(805) 495-3554 
(213)371-7144 
(714) 544-0542 
(415)935-6502 

Call Directory Assistance 
(303) 759-4685 

(203) 374-2227 

(302) 738-9656 

Call Directory Assistance 
Call Directory Assistance 

(404) 953-0406 

Call Directory Assistance 

(312)255-6488 
(312)560-0193 
(312)967-1714 
(312)422-8080 
Call Directory Assistance 

Call Directory Assistance 

(502) 425-8308 

(301)948-7676 

(616)942-2931 
(313)356-8111 

(612)884-1474 

(603) 889-5238 

(609) 795-5900 
(201)845-9303 
(201 ) 539-4077 

(716)836-6511 

(607) 277-4888 

(704) 536-8500 

(216)461-1200 

(503)620-6170 

(717) 736-1116 

(512)452-5701 

Call Directory Assistance 

(713)977-0909 

(206) 746-2070 

(206) 838-9363 

(206) 581-0388 

Call Directory Assistance 

(608) 273-2020 

I 29-3753 

Call Directory Assistance 
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If the truth is that you want a 
computer . . . then we want to be your 
computer store. 

We're ComputerLand, the #1 
computer store chain in the U.S. What's 
meaningful about that fact is, that 
ComputerLand has been chosen by more 
people as having what they've been 
looking for. And, since you're looking, let 
us tell you what you'll find, when you visit 
a ComputerLand store. 

You'll find a product line that's 
continually evaluated to provide you with 
the widest and best selection in quality, 
brand name microcomputers anywhere. 
You II find an enthusiastic and 
knowledgeable staff able to interpret all 
the equipment specifications, in terms of 
how they apply to you, and in a way 
you'll understand. You'll find demonstration 
areas where you can get a firsthand 
experience of running a computer yourself. 




You'll find educational materials to give 
you a total insight into the world of 
microcomputers. 

You II find a fully equipped service 
department to provide whatever assistance 
is required to keep your computer running 
in top-notch condition. You'll find computer 
user's clubs to join, where you can share 
ideas with people as enthusiastic as 
yourself. And, with each new visit, you'll 
find excitement— from the people you deal 
with, the equipment they offer, and from 
your own ever-growing personal 
involvement. 




Enough about us. How about what 
computers do. To attempt to describe all 
the things your computer might do, would 
be to describe your imagination. So 
instead, we'll briefly list some of the many 
things for which small computers are 
already being used. 

In business, the advent of the 
versatile and compact microcomputer has 
put the benefits of computing within reach 
of small companies. With systems starting 
at less than $6000, the businessman can 




1 




1 





computerize things like accounting, 
inventory control, record keeping, word 
processing and more. The net result Is the 
reduction of administrative overhead and 
the improvement of efficiency which allows 
the business to be managed more 
effectively. 

In the home, a computer can be used 
for personal budgeting, tracking the stock 
market, evaluating investment opportunities, 
controlling heating to conserve energy, 
running security alarm systems, automating 
the garden's watering, storing recipes, 
designing challenging games, tutoring the 
children . . . and the list goes on. 

In industry, the basic applications are 
in engineering development, process 
control, and scientific and analytical work. 
Users of microcomputers in industry 
have found them to be reliable, cost- 
effective tools which provide computing 
capability to many who would otherwise 
have to wait for time on a big computer, 
or work with no computer at all. 




ComputerLand 

WE KNOW SMALL COMPUTERS 

14400 Catalina St., San Leandro, CA 94577 (415)895-9363 • Franchise Opportunities Available 



And now we come to you, which leads 
us right back to where we started: If you 
want a computer, then we want to be 
your computer store. 

Whether you want a computer for the 
home, business or industry, come to 
ComputerLand first. We'll make it easy for 
you to own your first computer. Because, 
simply put, we really want your business. 
When you come right down to it, that's 
what makes us #1. 



<&> 
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Why Apple 
st selling p< 



is the worlds 

ibnal computer. 




'hich personal computer will be 
most enjoyable and rewarding for you? 
Since we delivered our first Apple® II 
in April, 1977, more people have chosen 
our computer than all other personal 
computers combined. Here are the 
reasons Apple has become such an 
overwhelming favorite. 

Apple is a fully tested and assembled 
mainframe computer. You won't need 
to spend weeks and months in assembly. 
Just take an Apple home, plug it in, 
hook up your color TV* and any cassette 
tape deck — and the fun begins. 

To ensure that the fun never stops, 
and to keep Apple working hard, we've 
spent the last year expanding the Apple 
system. There are new peripherals, 
new software, and the Apple II Basic 
Programming Manual. And wait till 
you see the Apple magazine to keep 



owners on top of what's new. 
Apple is so powerful and easy to use 
that you'll find dozens of applications. 
There are Apples in major universities, 
helping teach computer skills. There 
are Apples in the office, where they're 
being programmed to control inven- 
tories, chart stocks and balance the 
books. And there are Apples at home, 
where they can help manage the family 
budget, control your home's environ- 
ment, teach arithmetic and foreign 
languages and, of course, enable you 
to create hundreds of sound and 
action video games. 

When you buy an Apple II you're 
investing in the leading edge of tech- 
nology. Apple was the first computer 
to come with BASIC in ROM, for 
example. And the first computer with 
up to 48K bytes RAM on one board, 
using advanced, high density 16K 
devices. We're working to keep Apple 
the most up-to-date personal computer 
money can buy. Apple II delivers the 
features you need to enjoy the real 



satisfaction a personal computer can 
bring, today and in the future. 

& hi resolution 
graphics, too. 

Don't settle for a black and 
white display! Connect your 
Apple to a color TV and 
BASIC gives you instant 
command of three display 
modes: Text, 40h x 48v 
Color-graphics in 15 colors, 
and a 280h x 192v High 
Resolution 
array that 
lets you plot 
graphs and 
compose 
3-D images 
Apple gives 
you the added 
capability of combining 
text and graphics, too. 

Back to basics, and 
assembly language too. 

Apple speaks three languages: fast 
integer BASIC, floating point BASIC 
for scientific and financial applications, 
and 6502 assembly language. That's 
maximum programming flexibility. And, 
to preserve user's space, both integer 
BASIC and monitor are permanently 
stored in 8K bytes of ROM, so you 
have an easy-to-use, universal language 
instantly available. BASIC gives you 
graphic commands: COLOR=, VLIN, 
HLIN, PLOT and SCRN. And direct 
memory access, with PEEK, POKE 
and CALL commands. 

Software: Ours and yours. 

There's a growing selection of pre- 
programmed software from the Apple 
Software Bank — Basic 
Finance, Checkbook, High 
Resolution Graphics and 
more. Now there's a User 
Section in our bank, to make 
it easy for you to obtain 
programs developed 





by other Apple owners. Our Software 
Bank is your link to Apple owners all 
'over the world. 

Alive with 
the sound 
of music. 

Apple's ex- 
clusive built-in 
speaker delivers 
the added dimension of sound to your 
programs. Sound to compose electronic 
music. Sound to liven up games and 
educational programs. Sound, so that 
any program can "talk" back to you. 
That's an example of Apple's "people 
compatible" design. Another is its light, 
durable injection- molded case, so you 
can take Apple with you. And the 
professional quality, typewriter-style 
keyboard has n-key rollover, for fast, 
error-free operator interaction. 

Apple is the 
proven computer. 

Apple is a state-of-the-art single 
board computer, with advanced LSI 
design to keep component count to a 
minimum. That makes it more reliable. 
If glitches do occur, the fully socketed 
board and built-in diagnostics sim- 
plify troubleshooting. In fact, on our 
assembly line, we use Apples to 
test new Apples. 

Apple II plugs into any standard TV using 
an inexpensive modulator (not included). 

In California, call 408/996-1010. 



Apple peripherals 
are smart peripherals. 

Watch the far right column of this ad 
each month for the latest in our grow- 
ing family of peripherals. We call them 
"intelligent interfaces." They're smart 
peripherals, so you can plug them in 
and run them from BASIC without 
having to develop custom software. 
No other personal computer comes 
close to Apple's expandability. In addi- 
tion to the built-in video interface, cas- 
sette I/O, and four A/D inputs with two 
continuously variable game paddles, 
Apple has eight peripheral slots, three 
TTL inputs and fourTTL outputs. Plus 
a powerful, state-of-the-art switching 
power supply that can drive all your 
Apple peripherals. 

Available now. 

Apple is in stock and ready for 
delivery at a store near you. Call us for 
the dealer nearest you. Or, for more 
details and a copy of our "Consumer's 
Guide to Personal Computers," call 

800/538-9696** 
or write Apple 
Computer, Inc., 
10260 Bandley 
Drive, Cuper- 
\ tino, CA 
95014. 
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Programming is a snap! 
I'm halfway through Apple's BASIC 
manual and already I've programmed 
my own space wars game. 



Those math programs I wrote 
last week- 1 just rewrote them using 
Apple's mini-assembler and got them 

to run a hundred times faster. 




New from Apple. 

Valuable new series of software 
packages for investors 

Now private investors can generate 
their own stock market reports and per- 
form critical investment analysis instantly 
with Apple II. Just log your Apple II 
computer on to Dow Jones' central data 
bank with powerful Apple software: the 
Dow Jones Series. The first two of these 
highly practical programs 
are available now. 
_ With Apple's Stock 
Quote Reporter 
program, a local tele- 
phone call 
links you to 
Dow Jones' 
continuously 
updated 
stock quotes for 
more than 
6000 com- 
panies listed 
on six major U.S. 
exchanges. Current 
activity for stocks in 
the investors portfolio is delivered 
automatically: ask/open, bid/close, high, 
low and last prices, and volume traded. 
Our Portfolio Evaluator enables 
you to analyze current value of your 
portfolio, and short- and long-term gain/ 
loss for each stock — or for your entire 
portfolio. 

Cost of Apple's Dow Jones service 
is a one time contract fee of $25, which 
includes the Stock Quote Reporter pro- 
gram. An additional $3 charge is made 
for the first three minutes of any transac- 
tion and 50^ per minute thereafter. 

To take advantage of Apple's new 
financial services, Apple II users need 
only a communications card, a modem 
and an ordinary telephone. This equip- 
ment, the Dow Jones Series, and a broad 
selection of other Apple software are 
now in stock at your local Apple dealer. 

Circle 15 on inquiry card. 

Apple's smart peripherals make 

expansion easy. Just plug 'em in and 

they're ready to run. I've already 

added two disks, a printer and the 

communications card. 
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DYN ABYTE COMPUTERS 

ARE ALL BUSINESS 

INSIDE AND OUT. 



When we designed our new small 
business computers, we meant busi- 
ness. 

As basic as that seems, it is unique. 
Just about every other microcomputer 
being sold as a small business system 
today was originally designed as a kit 
for hobbyists. 

Every design decision was made 
with quality and reliability in mind. The 
result is dependable performance and a 
solid appearance for business, profes- 
sional and scientific applications. 

FIRST SMALL SYSTEM WITH 
BIG SYSTEM STORAGE 

Many applications handle large 
quantities of information, so the DB8/2 
uses two quad density 5-inch disk 
drives with our exclusive Dual Density 
Disk Controller for up to 1 .2 megabytes 
of formatted storage. That's more 
capacity than two single density 8-inch 
drives. 

If you need more storage, our 
DB8/4 has two 8-inch drives with up to 
2 megabytes capacity, more than any 
other dual floppy disk system on the 
market. 

OUR SOFTWARE IS 
BIG ON BUSINESS 

Dynabyte helps you get down to 
business immediately. The DB8/2 is the 
first microcomputer to offer enough 
storage capacity on 5-inch drives to 
fully utilize CP/M,* the most widely 
accepted disk operating system. We 
also supply and support BASIC, FOR- 

* CP/M is a trademark of Digital Research. 



TPvAN and COBOL programming lan- 
guages. Our applications packages in- 
clude general ledger, accounts receiv- 
able, word processing and many other 
CP/M compatible programs. 

Reliability is a big consideration in 
buying a business computer, so we built 
it in. Our edge connectors meet military 
specifications, the toughest electronics 
manufacturing standard. Our regulated 
power supply is designed to meet U.L. 
standards, which means the entire sys- 
tem runs cool and dependable. And our 
cast aluminum enclosures are rugged as 
well as attractive. 

AND THE BIGGEST 
THING OF ALL 

Customer support. Our support 
starts at the factory with testing and 
burn-in programs that assure the entire 
integrated system is reliable prior to 
shipment. Our completely modular de- 
sign allows continuing support in the 
field. We maintain a bonded inventory 
of all sub-system modules which means 
we can deliver replacement sub- 
assemblies overnight nearly anywhere 
in the continental U.S. 

Dynabyte built in little things, too. 
Like a fully-populated 12-slot 
backplane, switched AC outlets for ac- 
cessories, an option for European 
power, quiet whisper fans with long-life 
metal construction, lighted indicator 
switches for Power On and Halt, a 
shielded enclosure to protect disk drives 
from electro-mechanical interference, 
and a fully enclosed power supply for 



operator safety. 

Since we didn't cut comers in de- 
sign, the price/performance ratios of 
our systems make good business sense. 

THE INSIDE FACTS 

The DB8/2 Computer System in- 
cludes two 5-inch disk drives either 
single or double sided for up to 1.2 
megabytes of mass storage; a 4MHz 
Z-80 processing module with one 
parallel and two serial ports, an 
EPROM programmer and up to 4k 
ROM; 32k of RAM, a 12-slot fully- 
populated backplane; our exclusive 
Dual Density Disk Controller, and 
CP/M. 

The DB8/1 Computer includes a 
4MHz Z-80 processor with one parallel 
and two serial I/O ports, an EPROM 
programmer and up to 4k of ROM; 32k 
RAM, and a 12-slot fully-populated 
backplane. 

The DB8/4 Disk System, designed 
to be the mass storage companion to the 
DB8/1, includes two 8-inch floppy disk 
drives in either single or double sided 
configuration for up to 2 megabytes of 
mass storage, our Dual Density Disk 
Controller, and CP/M. 

All three units will be available in 
rack mount models. 

For a descriptive brochure and 
price list, call or write Dynabyte, 1005 
Elwell Court, Palo Alto, CA 94303. 
Phone (415) 965-1010. 

Or better yet, see your local dealer. 

DUIiaBUTE 



YOU CAN DEPEND ON IT. 
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An Exchange Evaluator 



Dan and Kathe Spracklen 

10832 Macouba PI 

San Diego CA 92124 



for Computer Chess 



White 



Count 

Pawns 

Knights 

Bishops 

Rooks 

Queen 

King 

Bit 



Three main tasks are basic to computer 
chess: generation of moves, evaluation of 
positions and selection between alternatives. 
Of these three, the central determining factor 
in the strength of the program relative to the 
capacity of the host machine is the evalua- 
tion segment. The reason for this is that 
any program must come to grips with the 
task of move generation, and various tech- 
niques of "pruning" decision trees are by 
now widely known. Furthermore, the smaller 
and slower the host machine, the more 
importance must be assigned to the evalua- 
tion facility. If a search can be carried to a 
great depth of ply, inaccuracies can generally 
be corrected long before the machine has 
been committed to a costly line of play. 
(A ply is a move by one player, ie: half of 
a complete move involving both players.) 
On the other hand, if processing limitations 



Black 



Byte 

1 
2 
3 
4 
5 
6 
7 



Byte 

8 

9 
10 
11 
12 
13 
14 



7 6 5 4 3 2 10 



Bit 7 6 5 4 3 2 10 



Table 1 : Format of the attacker's array, a 14 byte array divided into two sec- 
tions, seven bytes for White and seven bytes for Black. The first byte of each 
section contains the number of attackers (or defenders) in the array. The 
other six bytes contain the values of the pieces participating in the attack un- 
der analysis. Since no more than four bits are required per piece, two pieces 
are stored per byte and the array has a fixed format. The routine that fills the 
array assigns the first attacker of a given type to the low order four bits of the 
byte. A subsequent attacker of the same type is added by shifting up the low 
order four bits and inserting the new attacker. 



prevent a critical exchange from being 
examined to its conclusion, then not just 
accuracy but clairvoyance is demanded. Thus 
an attack evaluator assumes tremendous 
importance in a microcomputer chess pro- 
gram, much more so than in a large scale 
machine. But the limitations placed on the 
programmer of an 8 bit machine make it 
correspondingly more difficult to achieve 
this type of predictive power. The ability 
of Sargon (a chess playing program we 
wrote in Z-80 assembler language) to accu- 
rately forecast the outcome of an exchange 
has been the greatest single factor in its 
success. 

Some Tactical Considerations 

First, consider the capabilities desired 
of the routine. Assume that the computer 
is faced with evaluating the board position 
in figure 1. Black possesses a dangerous 
passed pawn that White has blockaded with 
a Knight. White is piling up attackers on the 
pawn and presently assaults it with King, 
Queen, and from behind the Queen, a 
Bishop: a total of three attackers. Black 
defends with Queen, Rook, and Knight; 
but the Black Knight is pinned against the 
Black King by White's Bishop, so Black 
really only has two usable defenders. Does 
this mean the pawn is lost? No, consider the 
order in which the exchange would occur. 
The King cannot legally capture first and the 
Bishop is behind the Queen, so the Queen 
must be the first taker. When Black responds 
with Rook takes Queen, Black has gained 
considerable material and is under no obliga- 
tion to go any further with the exchange. 
To summarize the subtleties involved, the 
program must recognize transparent attacks 
through its own pieces which move in the 
same direction. It must recognize pins (and 
partial pins such as a Rook pinned along 
a rank or file). It must understand the 
relative values of attacking and defending 
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pieces, and, finally, it must realize that the 
exchange may be terminated at any point 
by either side. Pins are a whole topic in 
themselves, and Sargon's pinned piece 
routines will not be discussed in any detail. 
Instead, we shall concentrate on the exchange 
routine itself, which weighs the relative 
merits of the battles engaged on the board. 

The Data Structures 

The basic data structure used by the ex- 
change evaluator is the attackers array. It is 
a 14 byte area divided into two sections, 
seven bytes for White and seven for Black. 
The first byte of each section contains the 
number of attackers (or defenders) con- 
tained in the array. The other six bytes in 
each section store the piece values of the 
pieces participating in the attack. Since no 
more than four bits are required, two pieces 
are stored per byte, and the array has a fixed 
format. Table 1 illustrates the arrangement 
within a section. The routine which fills the 
array assigns the first attacker of a given 
type to the low order four bits of the byte. 
A subsequent attacker of the same type is 
added by shifting up the low order four bits 
and inserting the new attacker in its place. 
The instruction used to implement this is 
the rotate left digit (RLD) (see figure 2). 
If a piece attacks from behind the Queen, 
such as the Bishop in figure 1, it is placed 
in the high order four bits of the Queen 
byte. From that position it will not come 
into play in the attack until after the Queen 
has captured. It is possible for two Rooks 
to attack through the Queen. In this situa- 
tion one Rook is stored behind the Queen 
and the other in the King byte, pushing him 
up behind the Rook if he is involved in the 
attack. (By the rules of chess, the King can- 
not capture unless all defenders are ex- 
hausted, so he is properly placed behind the 
Rook.) 

A note about overflows: the table is nec- 
essarily limited in size and is adequate for 
all the pieces originally on the board. If 
pawn promotions result in multiple pieces 
and a table overflow occurs, the excess 
pieces are ignored in evaluating the exchange. 

An Overview of the Exchange Evaluator 

The exchange evaluator (XCHNG) oper- 
ates on a prefilled attacker's array. The 
array itself is filled by the attack save 
(ATKSAV) routine as attackers are dis- 
covered by the attacker's routine (ATTACK). 
The latter two routines are important, and 
recent changes to them have resulted in a 
significant improvement in the performance 
of Sargon, but they are not discussed in this 




article. The attacker's array describes a 
specific battle over a given occupied square. 
The player who occupies the square is the 
defender and the player with the opposite 
color is the attacker. The attacker's section 
is examined for the lowest valued attacker. 
That piece is compared in value to the piece 
on the occupied square. If the attacker is 
lower in value than the defended piece, we 
know at once that we can win material by 
capturing that piece. We don't yet know 
how much, because the piece may have been 
totally undefended, or it may be that our 
lower value piece will be captured in return. 
For example if our Bishop attacks an enemy 
Rook, we can be sure at least of "winning 
the exchange" (a phrase chess buffs use to 
describe trading a Rook for a minor piece, 
ie: for a Bishop or Knight). But to find out 
whether the whole Rook is ours for free or if 
we must give up our Bishop in return, we 
must toggle the attacker/defender roles, 
since our Bishop now occupies the square, 
and run through the analysis again. Of 
course back when the Bishop was retrieved 
from the attacker's array, it was also re- 
moved, the attack count decremented, and 
its position filled with zeroes. 

The evaluation is not so obvious when 
the attacker is of higher value than the piece 
on the occupied square. In this case there are 
only two situations in which you would 
want to capture. One occurs when the at- 
tacked piece is totally undefended, and .the 



ACCUMULATOR 
(REGISTER A) 



MEMORY 
LOCATION 



7 4 3 

- 

7 4 3 



Figure 1: Sample board 
position. White's Bishop is 
indirectly attacking the 
pawn, so the value of the 
Bishop is stored in the 
high order four bits of the 
Queen byte (which is 
directly attacking the 
pawn) in the attacker's 
array. See table 1. 



Figure 2: The Rotating 
Left Digit (RLD) instruc- 
tion, used to add attackers 
to the attacker's array. 
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V 



FETCH ATTACKER 
AND COMPARE 
TO PIECE 



Figure 3: Summary of the 
flow of exchange evalu- 
ation. If the attacker is of 
the same value as the piece 
under potential attack, 
material cannot be lost by 
swapping, and the piece 
may in fact be taken for 
free. To determine the 
potential for winning 
material, assume the cap- 
ture takes place, switch 
(or "toggle") the roles of 
defender and attacker and 
run through the analysis 
again. 




CHECK VALUE 

OF 

DEFENDER 



CHALK UP 
POINTS GAINED 
AND TOGGLE 





The use of computers for industrial automation is sky- 
rocketing, and engineers are needed to design them. If you're 
stalled in your present position, we have the opportunities to 
challenge you. If you are a degreed engineer with hardware or 
software design experience, call or write Dick Conklin, (216) 
943-5500. 

Babcock& Wilcox 

Bailey Controls Company 

29801 Euclid Ave. 
Wickliffe, Ohio 44092 

An Equal Opportunity Employer M/F 



other occurs when the attacked piece is 
defended by a piece of the same or higher 
value, and we can back up the attack with 
yet another attacker. Suppose, for example, 
our Queen attacks an enemy pawn. If the 
pawn is completely unguarded, we can, of 
course, take it for free. We might also want 
to take it if it is defended by the opponent's 
Queen and we can recapture with, say, a 
Bishop which attacks from behind our 
Queen. But any time the attacked piece is 
defended by a piece of lower value than 
the attacker, we can terminate the exchange 
right there, since it would not be to the 
advantage of the attacker to continue. For 
example, if our Queen attacked a pawn that 
was defended by an enemy pawn, we 
wouldn't consider making the capture. 
If the attacker is of the same value as the 
piece on the occupied square, we know we 
can't lose material by swapping, and the 
piece might be ours for free. So to find out 
what we stand to gain, we assume the cap- 
ture takes place, switch (or "toggle") the 
attacker/defender roles, and run through the 
analysis again (see the summary in figure 3). 

Quantizing the Evaluation 

We now have a general plan for the flow 
of the evaluator. What is needed is a means 
of quantizing the results and coming up 
with a points total, the exchange residue, 
which accurately describes that particular 
battle. The exchange residue is zero at the 
onset of the analysis and will be adjusted 
up or down as the evaluation proceeds. At 
each iteration the number of points at 
stake is the value of the piece which cur- 
rently occupies the square in question. If 
the analysis calls for a capture on the first 
iteration, the points at stake are added to 
the exchange residue. Thus the exchange 
residue will contain the number of points 
lost by the initial defender (or, conversely, 
won by the initial attacker). We will main- 
tain this frame of reference throughout the 
evaluation. If the analysis requires that 
attacker/defender roles be toggled, and a 
capture occurs on the second iteration, 
the points at stake would be subtracted 
from the exchange residue. Suppose we 
again have a situation where our Bishop 
attacks an enemy Rook. The points at stake 
are the assumed vakie of the Rook, and 
let's suppose we value the Rook at five 
points. We know the analysis will call 
for Bishop takes Rook, so at that time 
the five points for the Rook will be added 
to the initially zero exchange residue. Then 
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And it's all yours for $995. We 
even offer CP/M for just $70, 
Micro-Soft Extended Disk 
Basic for just $199 and Micro- 
Soft Fortran for just $349 as 
nice options to add to your 
library. No wonder it's an 
overnight success! See 
DISCUS I™ today at 
your local computer 
shop. Or if unavailable 
locally, send your check 
or money order direct 
to Thinker Toys™ 
(add $7 for handling; 
California residents 
add tax.) Or call 
(415)524-5317, 10-5 
Pacific Time. 
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BLACK 




WHITE 

(SARGON) 

White to play. 



Values used are based on the scale: 

Queen 9 points 

Rook 5 points 

Bishop 3 points 

Knight 3 points 

Pawn 1 point 



Attacker's Array: 

Count 

Pawns 

Knights 

Bishops 

Rooks 

Queen 

King 



3 






3 pts 


3pts 




3 pts 















2 




1 pt 
















9 pts 







White 



Black 





Points 
At Stake 


Attacker's 
Value 


Defender's 
Value 


Exchange 
Residue 


Onset 


- 


- 


- 





First 
Iteration 


3 
(Black 
Knight) 


3 
(White 
Knight) 


1 
(Black 
Pawn) 


3 


Second 
Iteration 


3 
(White 
Knight) 


1 
(Black 
Pawn) 


3 

(White 
Knight) 





Third 
Iteration 


1 
(Black 
Pawn) 


3 

(White 
Knight) 


9 
(Black 
Queen) 


1 


Fourth 
Iteration 


3 
(White 
Knight) 


9 
(Black 
Queen) 


3 

(White 
Bishop) 


No Change* 
1 



Black 
Defends 



White 
Defends 



Black 
Defends 



White 
Defends 



*Black will not continue at the cost of his Queen. 



Figure 4: Analysis of a typical chess battle, in this case at the K4 square, ta- 
ken from the game of Keres versus Najdorf, International Tournament at 
Margate, 1939. The associated chart shows how the points at stake, attacker's 
value, defender's value and exchange residue are altered at each successive 
iteration. 

the attacker/defender roles are toggled, 
and if our Bishop, worth say three points, 
is recaptured, those three points would be 
subtracted from the exchange residue leaving 
a current residue of two points. If the battle 
continues, on the third iteration the points 
are again added, and on the fourth sub- 
tracted, etc. Figure 4 gives a typical battle 
and the associated chart shows how the 
points at stake, attacker's value, defender's 
value and exchange residue are altered at 
each successive iteration. 

A note on the bounds of the exchange 
residue is pertinent here. The exchange res- 
idue will always be a positive number. This 
is clearly so, since for it to go negative the 
attacker would have to engage in an unsound 
exchange, such as the Queen capturing a 
pawn defended by another pawn as in a pre- 
vious example. Such an exchange would be 
a blunder. We will assume that this won't 
occur on the part of our opponent, and we 
will eliminate it from our moves. The ex- 
change residue will also have as a maximum 



the number of points at stake initially, 
since the defender will not make a move that 
will cost more than has already been lost. 
Thus, < exchange residue < value of 
attacked piece. 

Programming the Evaluator 

Great care is necessary in coding the 
routine, since it must be executed once for 
every attacked piece on the board. If we 
assume that an average of five pieces will 
be under attack at a time, this means the 
routine will be executed five times for every 
board evaluated. Since typically 5,000 to 
12,000 board positions will be evaluated 
by the most recent version of Sargon using 
a 4 ply search, this means the exchange 
evaluator may be executed up to 60,000 
times in determining a single move. So an 
inefficiency in execution time as slight as 
needlessly pushing and popping four registers 
would be magnified to a total cost of three 
seconds (assuming a 2 MHz clock) in the 
time required to process a single move. For 
this reason chess programmers must quickly 
become familiar with the relative execution 
times of their machine's instructions. If the 
exchange evaluator seems obscure, the 
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Reliably doubled capacity. 



Double Capacity 

The DOUBLER — Micromotion's latest advance in floppy disk 
technology — doubles the capacity of floppy disk systems. 
Over 500 KBytes are recorded on each side of an 8" disk. 
This means bigger files for more powerful systems. 

Double Speed 

Data transfer with the DOUBLER is twice as fast — 500 Kbits 
per second. And since there is twice as much data on each 
track, your drive steps only half as much — so your system 
runs faster than it ever has before! 

Increased Reliability 

That's right — even better reliability. Why? Because we did 
it the IBM way. IBM designed 2D formatting — so it has to 
be reliable. Micromotion's innovative, state-of-the-art de- 
sign incorporates write precompensation electronics and a 
phase lock oscillator on a single, all digital, S-100 circuit 
board. So we guarantee the DOUBLER will be more de- 
pendable than your present single density controller — and 
we warantee the DOUBLER for a full year. 

Unbeatable Convenience 

It couldn't be easier to step up to double density. The 
DOUBLER operates automatically in either single or double 
density. Just insert a diskette and you're running properly. You 
can transfer files between single or double density diskettes 
without any software or hardware changes — or even oper- 
ate with one single and one double density diskette. 
Installation is a snap. There's a hardware UART on board 



and the software is all ready to go. An onboard 2708 EPROM 
contains the bootstrap. There's even jump-on-reset circuitry 
so you can operate without a front panel. And, of course, 
we include utilities to format diskettes. 

Universally Versatile 

The DOUBLER will operate with all industry-standard mini 
and full-sized drives. And it will work in any 8080 or Z-80 
S-1 00 computer operating at 2 to 4 MHz. The DOUBLER will 
support up to four double or single headed drives. 

Fully Compatible 

The DOUBLER is compatible with CP/M* version 1 .4. If you 
have a CP/M* 1 .4 system, just add our CBIOS — or you can 
buy our ready-to-boot version. Install the new controller, 
connect any terminal to the RS-232 interface, and boot off 
your new double-sized, double-speed system. You still can 
use all your old software without any changes. 

Completely Affordable 

All Micromotion products are fully assembled, thoroughly 

tested, include complete documentation, and are priced 
for value: 

DOUBLER double density controller S 495. 

MEGADOX dual drive double density system 2,295. 

ZEPHER — Per Sci double density system 2,595. 

Z-PLUS — MEGABOX 32 KZ-80 computer 4,295. 

Available 

The DOUBLER is available NOW at your local computer store. 



Micromotion Inc. 524 Union Street Son Francisco Colifornio 94133/ 415 398-0289 




Where there's always more in store. 
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Table 2: Map of the re- 
gisters used by the ex- 
change evaluator. 



Table 3: Map of the BC, 
DE, and HL registers used 
by the attacker I defender 
routines. 



AF 

BC 

DE 
HL 
IX 
IY 



AF' 
BC 
DE' 
HL' 



BC 

DE 

HL 



(Various Uses) 



Defender 
Count 



Program Status 
Flags 



Attacker 
Count 



Attacker Section Address 



Defender Section Address 



Index to Value Array 



Defender 


Program Status 
Flags 


Attacked 
Piece Value 


Flag to 
Defender Side 




Exchange 
Residue 




Attacker 
Value 



Attacker 
Count 


Defender 
Count 


Defender Section Address 


Attacker Section Address 



blame lies in just such considerations. 
Since nearly every register in the Z-80 
processor is utilized in the routine, a map 
is provided for reference in the discussion 
(see table 2). Although Sargon is coded in 
Z-80 assembler language using TDL mne- 
monics, no prior knowledge of the specific 
instructions is assumed. However, it is 
assumed that the reader is familiar with 
some microprocessor assembly language. 
Two routines are described: XCHNG, which 
performs the actual evaluation, and 
NEXT AD, which searches the attacker's 
array for the next attacker or defender. 

Using the Exchange Residue 

The exchange evaluator has completed its 
work once it has returned the outcome of 
the battle. But the evaluation segment is by 
no means complete. Information gleaned 
by analyzing attacks must be blended with 
data concerning piece mobility, develop- 
ment, total material and any other heuristics 
included in the program. The total picture is 
the responsibility of a routine called 
POINTS, which is not discussed here. But it 
is useful to see how POINTS makes use of 
the information returned by XCHNG. 

The exchange evaluator must be called 
to examine every potential battle on the 



Listing 1 : The Sargon ex- 
change evaluator, written 
in Z-80 assembler language 
with TDL mnemonics. 



Label 


Op Code 


Operand 


XCHNG: 


LDA 


PI 




LXI 
LXI 


H.WACT 
D.BACT 




BIT 
JRZ 
XCHG 


7,A 
XC5 



XC5: 


MOV 


B,M 




LDAX 


D 


. ; 


MOV 


C,A 



Note: A documented source 
listing of the entire Sargon 
program is available for $15 
from Dan and Kathe Sprack- 
len, 10832 Macouba PI, San 
Diego CA 92124. 



EXX 



MVI 



C,0 



MVI 


E,0 


LIXD 


T3 


MOV 


B,PVALUE(X) 




Commentary 



Fetch the attacked piece into register A. 
The piece includes a color flag in bit 7 
(0 for White, 1 for Black) and the piece 
type in bits 2-0. 

Load into the HL and DE register pairs. 
The beginning addresses of the White and 
Black sections of the attackers array. 
Test the color flag bit of the piece and 
skip the XCHG if the piece is White. 
Otherwise swap the contents of the HL and 
DE registers. The result is to produce a 
pointer to the defender's section of the 
attackers array in the HL register pair and 
a pointer to the attacker's section in the 
DE pair. 

Fetches the byte pointed to by the HL pair 
into the B register. Fetches the byte pointed 
to by the DE pair into the A register, then 
moves it into the C register. Since the first 
byte if each section of the attacker's array is 
the count (see table 1), we now have the 
total number of defenders in register B and 
attackers in C. 

Swap registers BC, DE, and HL for registers 
BC, DE', and HL', ready to initialize the 
rest of the data used by the exchange 
evaluator. 

Register C contains a flag which tells when 
the attacker/defender roles have been 
toggled. Each time the roles are reversed, 
register C is incremented. Then by examining 
bit of C, we can tell which side is being 
examined. A value of indicates the at- 
tacker's side is under consideration, and a 
value of 1 the defender's side. 
Initialize the exchange residue. 
T3 is an index by piece type into an array, 
called PVALUE, which contains the point 
value (the worth) of each type of piece. 
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microprocessor 
experience from day one 
The Instructor 50* 

Learning by doing is still the best method of education. And when it comes to 
learning about the world of microcomputers, you won't find a better method than 
the Instructor 50. 

It's the fast, ready-to-use learning device that immediately provides "hands on" 
experience for gaining microprocessor knowledge — in your home, office, or in the 
classroom. 




Superior to other microprocessor learning aids, the Instructor 50 is a COM- 
PETE package — including a built-in power supply (50/60 Hz), an LED 
prompting display, and both functional and hexadecimal keyboards. You 



PI 



also get S-100 compatibility for adding memory and other peripherals. This lets 
you expand the machine's capability — and your microprocessing applications 
knowledge . Moreover, you can easily build a program library by recording your own 
audio cassettes. 

The Instructor 50 comes complete with a Users' Guide, along with step-by-step 
instructions for those with no previous microprocessor experience. 

Signetics offers one of the broadest choices of microprocessors in the industry. 
This knowledge stands behind the Instructor 50. When you need to learn about 
microprocessors, start with Signetics. Start with the Instructor 50. Send for your 
descriptive brochure today. 

We can help you understand microprocessors. 



sggnotics 

a subsidiary of US. Philips Corporation 



Sgretcs Corporation 

811 East Arques A/enue 

Sunnyvale. California 94086 

Telephone 408/739-7700 
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A Solid State Keyboard as Modern as Your Computer 

Solid state electronics has moved the computer quickly from the business world into personal uses. 
Meanwhile, computer keyboards have hardly moved at all. 

Now TASA introduces a keyboard as modern as your computer. Don't confuse it with ordinary flex switches. It 
is fully solid state and self-contained, ready to plug in and use. Since it has no mechanical moving parts, it 
responds quickly to your touch. And it provides full ASCII coding in TASA's exclusive color-keyed layout that 
makes it easier to say what you want to say to your computer. 

This is the TASA Micro Proximjty Keyboard, and it sells for only $49.95. Despite the price, CMOS/LSI 
integrated circuits make it totally reliable inside. With the sensors behind a shield of polycarbonate -the most 
rugged plastic ever developed — it is also durable and reliable outside. 

The TASA Keyboard contains all the features you would expect in a professional keyboard— shift, shift lock, 
control functions, and a normal typewriter format. 

If you're tired of costly mechanical keyboards and kits you have to assemble, bring your computer up to date 
the easy way. Plug in a TASA Keyboard. It will never come between you and your computer. 



the 



Micro Proximity Keyboard 



$49. 



95 
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The TASA Keyboard 

Features: 

□ 51 Keys, with entire 1 28 posi- 
tion ASCII code output. 

□ All keys identified as to Un- 
shift, Shift and Control outputs. 

D Full 8-bit ASCII output with 
selectable positive or nega- 
tive parity. 

D Single power supply, 12.5 - 
20V unregulated. 

□ Output TTL, DTL and CMOS- 
compatible. 

□ Full solid state design with no 
moving parts. 

□ Standard PC edge connect- 
er. 

□ Use on any flat surface, or with 

□ Optional plastic support 
stand (as shown) 



Touch Activated Switch Arrays, Inc. 
2346 Walsh Avenue, Santa Clara 
California 95050 (408) 247-2301 



ADDRESS 



CITY 



STATE 



ZIP 



Enclosed is my check for $ 
to cover: 



_ TASA Keyboards 
@ $49.95— $. 

Optional stands 
@ $12.00— $. 



Shipping and handling 

charge at $5.00 

per keyboard — $ 

SUBTOTAL— $ . 

Sales Tax, 6%—$ 
(California residents only) 



TOTAL ENCLOSED $ 

9/78 

Price subject to change without notice 

Circle 363 on inquiry card. 



XC10: 



CALL 


NEXT AD 


RZ 

MOV 

CALL 


LA 
NEXT AD 


JRZ 


XC18 


EXAF 




MOV 
CMP 
JRNC 


A,B 

L 

XC19 



EXAF 



XC15: 



CMP 
RC 


L 


CALL 

RZ 

MOV 


NEXTAD 
LA 


CALL 
JRNZ 


NEXTAD 
XC15 



XC18: 



EXAF 



XC19: 


MOV 
BIT 
JRZ 
NEG 


A,B 
0,C 
XC20 


XC20: 


ADD 
MOV 


E 
EA 




EXAF 
RZ 
MOV 
JMP 


B,L 
XC10 


NEXTAD: 


INR 
EXX 


C 




MOV 
MOV 
MOV 
XCHG 


A,B 
B,C 
C,A 




XRA 

CMP 
JRZ 
DCR 


B 

NX6 

B 


NX5: 


INX 
CMP 
JRZ 
RRD 


H 
M 
NX5 



NX6: 



DCX 

EXX 

RET 



The index is loaded into the IX index 
register and then the value of the piece un- 
der attack is loaded into the B register. So 
register B contains the number of points at 
stake in this attack. 

Getting the value of the next attacker in 
register A. NEXTAD also sets the zero flag 
if there are no more attackers. 
Return if no more attackers. 
Save the attackers value in the L register. 
Getting the value of the next defender in 
register A, and setting the zero flag if no 
more defenders. 

If no defender, the piece is lost. Go chalk up 
points gained. 

Save the defender by swapping AF and AF' 
registers. 

Move the value of the attacked piece into 
the A register to then compare its value to 
that of the attacker. Branch to XC19 if the 
value of the attacker is not greater than the 
value of the piece, to chalk up points gained 
and toggle. 

To reach this point, the attacker must be 
worth more than the piece under attack. So 
it is necessary to consider the value of the 
defender. This instruction swaps A and A' 
again to restore the value. 
Compare the value of the defender to the 
attacker. If the defender is worth less, return. 
It will not be to the attacker's advantage to 
continue the exchange. 
Otherwise get the value of the next attacker. 
Return if none. If the defender is worth the 
same or more than the attacker, the ex- 
change should continue, provided there is 
another attacker available to recapture. Save 
the new attacker's value in the L register. 
Then find out if there are any more de- 
fenders to contend with. If so, jump back to 
XC15 and repeat the process. 
The exchange is terminated. There are no 
more defenders. The zero flag is set, so save 
it by swapping AF and AF'. 
Get the value of the attacked piece. 
Test for attacker's or defender's side. 
Skip if on the attacker's side. Otherwise 
negate the value of the attacked piece. (On 
successive iterations the value is alternately 
added and subtracted.) 
Add the previous exchange residue to the 
new points won or lost and store the result 
as the new exchange residue. 
Restore the last defender and the zero flag. 
Return if there are no more defenders. 
The last attacker becomes the new defender. 
Move his value into the B register and return 
to XC10 for another iteration. 
Increment side flag. 

Swap registers BC, DE, HL for BC, DE', 
HL', getting the set that contains the at- 
tacker and defender counts. 
Swap attacker and defender counts. 



Swap attacker's array pointers. The register 

map is now as in table 3. 

Zero the A register and compare it to the 

attacker count. Go return if there are 

none. 

Otherwise decrement the count, since one 

will be removed from the array. 

Check the next byte of the attacker's array, 

looking for an attacker. 

If not in this byte, go check the next. 

Otherwise rotate the attacker into the A 

register. The rotate right digit (RRD) is the 

reverse of the rotate left digit illustrated 

in figure 2. 

Decrement HL to back up the pointer. With 

two attackers stored per byte, the routine 

will return to the same byte to look for the 

next one. 

Swap registers BC, DE, HL and BC, DE' 

and HL' back again. 

Return. 
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Figure 5: Potential problem arising from the 
author's evaluation scheme: White's Knight 
is attacking the Black King and Rook, for 
which White gains 3/4 of the Rook 's value. 
The Knight is doomed to be captured by 
Black's Queen, but subtracting the Knight's 
value from this number still gives White an 
illusion of material gain. The authors 
avoided this problem by having the program 
check to see if the piece that has just moved 
is subject to capture. 



board for a given position. In some of the 
attacks, the side which has completed a 
move will have lost points. In others the 
side about to move will be in danger of 
losing material. As battles are evaluated one 
by one, the highest points lost for the side 
having moved is maintained. This value 
represents the amount of material this 
side stands to lose, and it is subtracted 
directly from the material score. Two scores 
are maintained for the side about to move: 
the highest points lost, and the second 
highest points lost. Both values are saved, 
because it is assumed that this side will 
always use its move to rescue its highest 
value piece. Then only 3/4 of the value is 
deducted for the loss of the second highest 
piece, since deducting the entire value 
would make attacks look as good as cap- 
tures (see the text box for an example of 
this procedure). Bonus points are given to 
each side for additional battles won, but this 
is still experimental and may not be needed. 
One problem that arose with this eval- 
uation scheme was the Knight's tendency 
to engage in useless forks. In figure 5 we see 
White's Knight attacking the enemy King 
and Rook, for which White gains 3/4 of 
the Rook's value. The Knight is of course 
doomed to be captured by the Queen and 



The Quiet Printer 
Telpar's 48-Column 

PS-48E... $350.00 



KEY FEATURES INCLUDE: 

■ Microprocessor controlled 

■ Versatile interface (no added charge) 

Serial: RS-232C, 20 mil loop, or TTL 
Parallel: TTL interactive 

■ Upper/lower case, 96 ASCII characters 

■ Throughput rate — 24 characters per second 

■ Signalling rates 

Serial mode: 110 or 300 Baud 
Parallel mode: up to 960 cps 
n Automatic carriage return and line feed 

■ Thermal printing, no ribbons or ink 





in quantities of 100 
Single quantity 



$350.00 
$450.00 



II _^ ^^ __ j _^ ^^ For more information contact Telpar, (214) 233-6631, 

J^^P* 4132 Billy Mitchell Road, Box 796, Addison, Texas 75001 . 

^^■I^^^" 1 ■■ i^r. Telex: 73-7561 (Teleserve) DAL. 
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h 



$249 (gets the entire family into 
creating video games, graphics 
and control ^ 
functions. 
For starters. 



% 



m 



-^l^w' 



COSMAC VIP, the completely 
assembled, ready-to-operate RCA 
Video Interface Processor, opens up a 
whole new world of computer excitement. New 
challenges in graphics, games and control 
functions. Yet it's just $249.00. 

Easy to buy. And easy to program, thanks to 
its unique, easy-to-use interpretive language. 
You get a complete how-to book including 
programs for 20 games: fun, challenging, and 
ready to load and record on your cassette. 

Simple but powerful. 

Built around an RCA COSMAC micropro- 
cessor, the VIP is a complete computer system 
that can grow with you. It has 2K of RAM, ex- 
pandable on-board to 4K. Plus a ROM monitor, 
audio tone output to a built-in speaker, power 
supply, and 8-bit input and output ports for 
control of relays, sensors, or other peripherals. 

Circle 322 on inquiry card. 



Soon RCA will offer 
options for color graphics 
Ind 256 tone sound generation, 
kn optional auxiliary keyboard 
an exciting world of two-player 
games. 

Take the first step now. 
Check your local computer store or elec- 
tronics distributor for the VIP. Or contact RCA 
VIP Marketing, New Holland Avenue, Lancaster, 
PA 17604. Phone (717) 291-5848. 

'Suggested retail price. Does not include video monitor or cassette recorder. 



The fun way 
into computers. 



RC/1 
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BLACK 




WHITE 

(SARGON) 

Making an Immediate Capture More 
Attractive Than an Attack 

In the diagram, the program (White) has 
two attractive moves: capture the Bishop, 
or move the Knight so that it simultaneously 
attacks the Black Rook and the second 
Bishop. The program assumes that in the 
latter case Black will protect the Rook (the 
more valuable of the two pieces) by moving 
it away. The decision then reduces to one of 
capturing the first Bishop or simply attacking 
the second Bishop. In order to insure that 
the capture takes place, the program assigns 
3/4 the normal value to the second Bishop 
so that the capture looks more attractive. 
The drawback to this technique is that it 
precludes the possibility of intentionally 
avoiding an immediate capture for strategic 
purposes; this would require a much more 
complicated program, of course. 



can never carry out its threat, but sub- 
tracting the Knight's value still gives White 
an illusion of material gain. Sargon avoids 
this problem by checking to see if the piece 
that has just moved is subject to capture. 
If so, we assume that the side about to move 
can escape both attacks. The attack with 
the highest points lost is ignored completely 
and the attack with the second highest 
points lost is moved up in its place. 

Current Limitations and Future 
Developments 

The problem of the Knight fork as just 
discussed is only one of a whole set of diffi- 
culties. Pinned pieces, the overworked piece, 
discovered attacks and other motifs can all 
occur dynamically during play of a board 
position, but are difficult to evaluate stati- 
cally. Attacks of this nature are second order 
attacks and are not considered in the ex- 
change evaluator we described. There are 
eight possible second order attacks (see 
table 4). The first group are the discovered 
attacks and the second group are the trans- 
parent attacks. If all of the second order 
attacks could be taken into account, the 
evaluation would be much improved. Cur- 
rently work is being done to accomplish this. 
Ultimately, of course, the entire board 
should be considered as a single complex 
battle. How close to this ideal can static 
evaluation progress? At what point does 
static evaluation begin to take more time 
than the look-ahead itself? Where will com- 
promises in the evaluation be least harmful? 
Currently in the field of computer chess 
there is a tendency to downplay the impor- 
tance of look-ahead in future developments. 
Has look-ahead reached a dead end? Will it 
be replaced by a Sargon-like exchange 
analysis? These are open questions." 



Table 4: Second order at- 
tacks. This type of attack, 
including pinned pieces, 
overworked pieces, dis- 
covered attacks, and so on, 
is not considered in the 
exchange evaluator de- 
scribed in this article. 



Group 


Type 


Description 


Discovered 
Attacks 


W1 -» B1 


W2 


W1 attacks B1. If B1 moves, W1 defends W2. 


W1 -+ W2 


k W3 


W1 defends W2. If W2 moves, W1 defends W3. 


wi^Tbi "" 


"B2 


W1 attacks B1. If B1 moves, W1 attacks B2. 
(PIN) 




fc B1 


W1 defends W2. If W2 moves, W1 attacks B1 . 


W1 -* W2 


Transparencies 


W1 -* B1 "^ 


W2 


W1 attacks B1. B1 attacks W2. W1 defends 
W2 through B1. 


W1 -» W2 -» 


'W3 


W1 defends W2. W2 defends W3. W1 defends 
W3 through W2. 


W1 ^Tbi^? 


B2 


W1 attacks B1. B1 defends B2. W1 attacks 
82 through B1. (PIN) 


W1 -♦ W2 -» 


k B1 


W1 defends W2. W2 attacks B1. W1 attacks 
B1 through W2. 



28 



November 1978 @ BYTE Publications Inc 



North Star Systems 
Go To Work 




More and more, you see the North Star 
HORIZON computer at work: in busi- 
ness, research, and education. Its high 
performance qualifies the HORIZON 
for demanding professional applica- 
tions. Over 10,000 users during the 
past two years have proven that North 
Star hardware has the reliability 
for day-in, day-out computing. The 
HORIZON is now a serious candidate 
for any small system installation. 

SOFTWARE IS THE KEY 
TO HORIZON MATURITY 

North Star BASIC and DOS have been 
used to develop hundreds of com- 
mercial program packages. These 
packages establish that North Star 
software has the completeness and 
convenience necessary for serious 
program development. Because of the 
many independent vendors offering 
software using North Star BASIC and 
DOS, the HORIZON owner now has 
the widest selection of software in the 
microcomputer industry! Software 
available includes: word processing, 
general ledger, accounts payable/ 
receivable, mailing list processing, 
inventory and income tax prepar- 
ation. Program development systems 
such as assemblers, debuggers, 
editors, PILOT and FORTRAN are 
also available. 

EXPAND YOUR HORIZON 

The basic HORIZON computer in- 
cludes a Z80 microprocessor, 16K 
bytes of RAM memory, an I/O interface 
and one Shugart minifloppy disk drive. 
The HORIZON can be expanded to 60K 
bytes or more of RAM, three disk 
drives, and three I/O inter- 
faces. Performance 
can be enhanced by 
the addition of the 
North Star hardware 
floating point board. 
Also, S-100 bus pro- 
ducts from other 
manufacturers may 
be used to expand 
the HORIZON. 

For more informa- 
tion, contact your 
local computer store. 



North * Star 

Computers 

2547 Ninth Street 
Berkeley, California 94710 
(415)549-0858 
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Considering a Microcomputer? 

Be Sure to Check Out the Product Offerings of the World's Largest 
Full Line Microcomputer Company. 

All Ohio Scientific machines come with microcomputing's fastest full 
feature BASIC-in-ROM or on-Disk for instant use. 



Minimum 
Configuration 



Base 
Price 



4K RAM $ 279 



4KRAM $ 349 
16KRAM $1190 



4KRAM 
4KRAM 

16KRAM 
16KRAM 



598 
799 



$1464 
$1738 



32K RAM $2597 



Challenger I Series 

Economical computer systems that talk in BASIC. 
Ideal for hobbyists, students, education and the home. 

Superboard II — World's first complete system on a board 
including keyboard, video display, audio 
cassette, BASIC-in-ROM and up to 8K RAM 
Challenger IP — Fully packaged Superboard II with 

power supply 
Challenger IP Disk — Complete mini-floppy system 
expandable to 32K RAM 

Challenger IIP Series 

Ultra high performance BUS oriented microcomputers for 
personal, educational, research and small business use. 
C2-4P — The professional portable 
C2-8P — The world's most expandable personal machine 

for business or research applications 
C2-4P Disk — The ultimate portable 
C2-8P Single Disk — Ideal for education, advanced 

personal users, etc. 
C2-8P Dual Disk — Most cost effective small 

business system 

Challenger II Serial Interface Series 

Same great features as Challenger IIP Series for those who 
have serial terminals: small business, education, industry. 
C2-0 — Great starter for users with a terminal 
C2-1 — Great timeshare user accessory; cuts costs 

by running simple BASIC programs locally 
C2-8S — Highly expandable serial machine, can 
add disks, etc. 

Challenger III The Ultimate in Small Computers 

The unique three processor system for demanding business, 
education, research and industrial development applications. 

C3-S1 —World's most popular 8" floppy based 32 K RAM $3590 

microcomputer dual floppys 

C3-OEM — Single package high volume user version 32K RAM $3590 

of C3-S1 dual floppys 

C3-A — Rack mounted multi-user business system 48K RAM $5090 

directly expandabe to C3-B dual floppys 

C3-B — 74 million byte Winchester disk based system. 48K RAM $11,090 

World's most powerful microcomputer dual floppys 

OHIO SCIENTIFIC also offers you the broadest line of expansion 
accessories and the largest selection of affordable software! 

Compare the closest Ohio Scientific Model to any other unit you are con- 
sidering. Compare the performance, real expansion ability, software and 
price, and you will see why we have become the world's largest full line 
microcomputer company. 



4KRAM 
4KRAM 



298 
498 



4KRAM $ 545 




I'm interested in OSI Computers. Send me information on: 

□ Personal Computers □ Small Business Computers 

□ Educational Systems □ Industrial Development Systems 
D I'm enclosing $1.00 for your 64-page small computer buyer's guide. 

Ohio residents add 4% tax. 

Name 



Address 

City 

State _ 



-Zip_ 



1333 S. Chiilicothe Road 

Aurora, Ohio 44202 

(216) 562-3101 



Phone 



If you Br* inlera iled in an u 
lormanca personal contputar 
lully axpandad to a nulnfram* class 
CAmput«f syslom, consider (he C2-B 
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The Age of Affordable Personal 
Computing Has Finally Arrived. 



Ohio Scientific has made a major breakthrough in small com- 
puter technology which dramatically reduces the cost of per- 
sonal computers. By use of custom LSI micro circuits, we have 
managed to put a complete ultra high performance computer 
and all necessary interfaces, including the keyboard and power 
supply, on a single printed circuit board. This new computer 
actually has more features and higher performance than some 
home or personal computers that are selling today for up to 
$2000 It is more powerful than computer systems which cost 
over $20,000 in the early 1970's. 

This new machine can entertain your whole family with spec- 
tacular video games and cartoons, made possible by its ultra 
high resolution graphics and super fast BASIC It can help you 
with your personal finances and budget planning, made possible 
by its decimal arithmetic ability and cassette data storage capa- 
bilities. It can assist you in school or industry as an ultra powerful 
scientific calculator, made possible by its advanced scientific 



math functions and built-in "immediate" mode which allows 
complex problem solving without programming! This computer 
can actually entertain your children while it educates them in 
topics ranging from naming the Presidents of the United States 
to tutoring trigonometry all possible by its fast extended BASIC, 
graphics and data storage ability. 

The machine can be economically expanded to assist in your 
business, remotely control your home, communicate with other 
computers and perform many other tasks via the broadest line of 
expansion accessories in the microcomputer industry. 

This machine is super easy to use because it communicates 
naturally in BASIC, an English-like programming language. So 
you can easily instruct it or program it to do whatever you want, 
but you don't have to. You don't because it comes with a com- 
plete software library on cassette including programs for each 
application stated above. Ohio Scientific also offers you 
hundreds of inexpensive programs on ready-to-run cassettes. 
Program it yourself or just enjoy it; the choice is yours. 
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Ohio Scientific offers you this remarkable new computer two ways. 



Challenger 1 P $349 

Fully packaged with power 
supply. Just plug in a 
video monitor or TV 
through an RF con- 
verter to be up and 
running. 



Superboard II $279 

For electronic buffs Fully 
assembled and tested. Re- 
quires + 5V at 3 Amps 
and a video monitor or TV 
with RF converter to be up 
and running. 




--Standard Features. 



Uses the ultra powerful 6502 microprocessor 

■ 8K Microsoft BASIC-in-ROM 

Full feature BASIC runs faster than currently available 
personal computers and all 8080-based business com- 
puters 

■ 4K static RAM on board expandable to 8K 

■ Full 53-key keyboard with upper/lower case and user 
programmability 

■ Kansas City standard audio cassette interface for high 
reliability 

■ Full machine code monitor and I/O utilities in ROM 

■ Direct access video display has 1K of dedicated memory 
(besides 4K user memory), features upper case, lower 
case, graphics and gaming characters for an effective 
screen resolution of up to 256 by 256 points Normal TV's 
with overscan display about 24 rows of 24 characters; 
without overscan up to 30 X 30 characters. 

Extras 

■ Available expander board features 24K static RAM (addi- 
tional), dual mini-floppy interface, port adapter for printer 
and modem and an OSI 48 line expansion interface. 
Assembler/editor and extended machine code monitor 
available. 



Interested in a bigger system? Ohio Scientific offers 15 
other models of microcomputer systems ranging from 
single board units to 74 million byte hard disk systems. 

Circle 290 on inquiry card. 



,-ORDER FORM . . 

Order direct or from your local Ohio Scientific dealer. 

□ I'm interested. Send me information on your: 
□ Personal Computers □ Business Systems 

n Send me a Superboard II $279 enclosed 

□ Send me a Challenger 1 P $349 enclosed 

□ Include 4 more K of RAM (8K Total) $69 more enclosed 

Name 



Address 
City 



.State, 



-Zip_ 



Payment by: BAC (VISA) MasterCharge _ 

Credit Card Account # 

Expires Interbank #(Master Charge) 

Ohio Residents add 4% Sales Tax 

TOTALCHARGEDORENCLOSED 



Money Order 



All orders shipped insured UPS unless otherwise requested FOB Aurora, OH 
I J 




America's Largest Full Line Microcomputer Company 
1333 S. Chillicothe Road • Aurora, Ohio 44202 (216) 562-3101 
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The 

C3-SI 

by Ohio Scientific 

Possibly the world's 

most popular 

floppy disk based 

microcomputer. 



Since its introduction in August, 1977, the Challenger III has 
gained tremendous acceptance in small business, educational 
and industrial development applications. Thousands of C3-S1 's 
have been delivered and today hundreds of C3-S1 demonstrator 
units are set up at computer retailers around the country. 
Why has the Challenger 1 1 1 become so successful in the fiercely 
competitive microcomputer industry? Here are just a few of 
the possible reasons. 

,:.: The Challenger III is the fastest microcomputer in BASIC 
(see "BASIC Timing Comparisons," Kilobaud, October, 1977, 
where Ohio Scientific out benchmarks all competitors). 

■ The Challenger III is the only computer system with a 
6502A, 6800 and Z-80 offering the programmer all popular 
micros for maximum versatility. 

■ The C3 is backed by the largest base of systems level 
software for any microcomputer system including: 

For the 6502A: 

Microsoft 6 and 9 Digit BASIC 

Assembler Editor 

Word Processor 

OS-65D Development DOS 

OS-65U End User DOS with Extended BASIC 

For Floppys 

Winchester Hard Disks 

Multi-users (Level 2) 

Distributed Processing (Level 3) 

For the 6800: 
Floppy DOS 
Assembler Editor 

For the Z-80: 
Floppy DOS 

Microsoft Disk Extended BASIC 
Microsoft FORTRAN 
Microsoft COBOL 
Macro Assembler and Editor 
And Much More 

■ The C3 supports OS-65U, the ultra high performance 
"virtual data memory" DOS for floppys and hard disks which 
makes complex file structures like multi-key ISAM easy to use. 

■ The C3 is backed by a large library of applications programs 




and can make use of the tremendous amount of BASIC 
programs offered by independent suppliers and publishers 
because it uses Microsoft BASIC, the standard of the industry. 
Complete turnkey and custom business packages are 
available for the C3 from most OHIO SCIENTIFIC DEALERS. 

The C3 electronics and software are available in alternate 
mechanical configurations for special applications including 
the C3-OEM for volume users and the C3 letter series (C3-A, 
C3-B) which are optimized for use with hard disks. 

C3 systems are always delivered ready to use with 32K 
static RAM, dual floppys for 500K bytes of on-line storage and 
an RS-232 port strappable from 75 to 19,200 baud all standard 
in the minimum configuration. 

C3 systems offer the greatest expansion capability in the 
microcomputer industry. The C3 series supports OHIO 
SCIENTIFIC'S full line of over 40 expansion accessories. The 
maximum configuration is 768K bytes RAM, four 74 million 
byte Winchester hard disks (CD-74), 16 communications ports, 
real time clock, line printer, Word Processing printer and 
numerous control interfaces. 

C3 systems have phenomenal performance-to-cost ratios. 
The C3-S1 base price with 32K RAM, dual floppys, RS-232 port 
complete with 8K BASIC and DOS is under $3600 and expan- 
sion accessories are comparably priced. For example, the 
CD-74, 74 million byte Winchester disk complete with interface 
and OS-65U operating system at about $6000. 

The C3 series is quite possibly so successful because it offers 
the highest hardware performance, best software support, 
most versatility and greatest expandability in the micro- 
computer systems market at nearly the lowest price in the 
industry. 

For more information, contact your local OHIO SCIENTIFIC 
DEALER or the factory at (216) 562-3101. 
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TheC3-B 



by Ohio Scientific 

The world's most powerful 

microcomputer system 

is far more affordable 

than you may think: 

STANDARD FEATURES: 

74 million byte Winchester tech- 
nology disk drive yields mainframe 
class file access speeds and 
capacity. 

High level data file software 
makes high performance file struc- 
tures like multikey ISAM easy to 
use. 

Triple processor CPU with 
6502A, 6800 and Z-80 gives the pro- 
grammer the best of all worlds in 
performance and versatility. 

The included 6502A based ex- 
tended disk BASIC by Microsoft 
out-benchmarks every micro 
available, including 4 MHzZ-80 and 
LSI-11 with extended arithmetic. 

48K of high reliability static RAM 
is standard. 

High density 8" floppys provide 
program and data mobility from 
machine to machine. 

Completely integrated mechani- 
cal system with UL-recognized 
power supplies; continuous duty 
cycle cooling; modular construc- 
tion and rack slide mounted 
subassemblies. 

Based on a 16 slot Bus-oriented 
architecture with only 7 slots used 
in the base machine. 

Directly expandable to 300 
megabytes of disk, 768K of RAM in 
16 partitions, 16 communication 
ports, plus console and three 
printers. 

C3-B's have been in production 
since February, 1978, and are 
available now on very reasonable 
delivery schedules. 

The C3-B was designed by Ohio 
Scientific as the state of art in 

Circle 290 on inquiry card. 




small business computing. The 
system places its power where it's 
needed in the small business 
environment; in the data files. The 
C3-B's advanced Winchester tech- 
nology disk, coupled with its smart 
controller and dedicated high 
speed memory channel, gives the 
C3-B data file performance com- 
parable with today's most powerful 
maxi-computers. 

Yet, the C3-B costs only slightly 
more than many floppy only com- 
puters but offers at least a thou- 
sand times performance improve- 
ment over such machines (50 times 
storage capacity multiplied by 20 
times access speed improvement). 

But what if your business client 
cannot justify starting with a C3-B? 



Then start with Ohio Scientific's in- 
expensive C3-S1 floppy disk based 
system running OS-65U. When he is 
ready, add the CD-74 big disk and 
directly transfer programs and files 
from floppy to big disk with NO 
modifications. 

That's upward expandability! 

*Rack as shown above complete 
with 74 megabyte disk, dual 
floppys, 48K of static RAM, OS-65U 
operating system and one CRT ter- 
minal under $13,000. 

Multiple terminal systems with 
printers and applications software 
are priced in the mid-20's. 






1333 S. Chillicothe Road • Aurora, Ohio 44202 
(216) 562-3101 
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Functional 



Approximations 



Fred Ruckdeschel 
773 John Glenn Blvd 
Webster NY 14580 



Many BASIC interpreters presently in use 
have limited function calculation capability. 
Almost all interpreters larger than 4 K bytes 
have built-in routines for determining square 
roots, logarithms and exponentials, as well 
as some trigonometric functions like sine 
and cosine. Several interpreters also provide 
inverse trigonometric functions via the 
arctangent function. 

However, many minicomputer and micro- 
computer systems do not have such software. 
Also, some of the newer microprocessors 
presently do not have much support soft- 
ware. I have recently been developing soft- 
ware for use with the North Star Micro-Disk 
system; specifically, working with North 
Star BASIC, version 6, release 2. The North 
Star software contains sine and cosine func- 
tions but no inverse trigonometric routines. 
This deficiency led to a cursory investigation 
of series approximations which very quickly 
showed that Taylor series expansions are 
not generally optimum for computer use. 

Taylor Series Expansion 

In general, any real, continuous function 
f(x) having defined derivatives may be ex- 
pressed as a polynomial expansion about a 



reference point 
representation: 



x with the longhand 



f(x)= f(x o ) + f0)(x o )(x-x o ) 
f (2) (x o )(x-x )2 /2! + .. 



(la) 



Observe that f( n ' (x ) is defined to be the 
/7th order derivative of f(x) evaluated at 
x equal to x . The shorthand equivalent of 
equation (la) is: 



f(x) = E 

n=0 



f(n) 



x-x, 



) n /n! 



or: 



f(x) = lim f n (x) 



(lb) 



where: 



0!S1 

f (0) (x o )=f(x o ) 



Ux)3 



E 

m=0 



f (m) (x ) (x- 



7m! 



Equation (1b) is in a form which is con- 
venient in terms of BASIC'S FOR-NEXT 
loop evaluation, which may account for its 
popularity with computer programmers. 

Many programmers who are faced with 
approximating a function use a Taylor series 
expansion along with a convergence test 
such as: 



lfn(x) 



■f„_i (x) Kfc 



(2) 



Presumably when the difference between 
the approximation using n terms and that 
using n— 1 terms is less than e, the accuracy 
of f n (x) in approximating f(x) is better 
than e. This assumption can be grossly in 
error depending on the function being 
evaluated. Slowly converging series often 
present problems in this respect. 

The reasons for not indiscriminately 
using equations (1) or (2) may be demon- 
strated by considering the sine and arctan- 
gent functions. The Taylor series expansion 
around the zero reference point (known 
as the MacLaurin series) for the sine func- 
tion is: 

sin(x) = x-x 3 /3! + x 5 /5! -. . . (3a) 



sinlx 



E 

n=0 



-1) n x< 2n+1 V(2n+i; 



(3b) 



If we apply equation (2) as the test for 
accuracy, we have 



x (2n+1) 
(2n+1)! 



<e. 



(4) 



If x is one radian (approximately 57°) and 
the required accuracy is 10" 8 , then equa- 
tion (4) indicates that seven terms are re- 
quired in the series for the specified ac- 
curacy. The test for residual may be done 
more correctly in principle by noting that 
the series is uniformly convergent, having 
terms alternating in sign. Thus the absolute 
error of the approximation is less than the 
absolute value of the last term included. 
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Therefore we again conclude that seven 
terms are needed for 10~ 8 accuracy in 
approximately calculating the sine of one 
radian. In the case of alternating series 
having terms which monotonically decrease 
in absolute value, equation (2) is applicable. 

If, instead, we are interested in the sine 
of —1, the accuracy test would again call 
for seven terms. However, this time, because 
the signs of the terms do not alternate, a 
ratio test would have to be applied to cor- 
rectly examine the residual, yielding the 
same result for the required number of 
terms. In general, if the series is rapidly 
converging, equation (2) is an adequate 
test for accuracy. 

So far we have assumed that the com- 
puter is perfect in terms of roundoff error. 
In some eight decimal place accuracy inter- 
preters and compilers, the computer rounds 
off to the eighth decimal place by consis- 
tently rounding down or up. Quite often 
the direction is down, since this corresponds 
to simple truncation. In those cases the en- 
suing error in calculating n terms in a series 
expansion is on the order of ± (n/2) X 1CP 8 . 
(If the software is sophisticated enough to 
round to the nearest value, the error be- 
comes \/n X 10~ 8 for eight bits.) For the 
sine expansion example given above, the 
expected truncated series accuracy of 10~ 8 



would be reduced to approximately 10~ 7 
because of roundoff error. It is shown in 
the next section that a different series ex- 
pansion for sine can be used which contains 
only five terms and which gives an error of 
less than 10~ 8 before roundoff, along with 
a generally better answer when roundoff is 
considered. 

So far the observation is that the error 
test, equation (2), leads to a correct estimate 
for the required number of terms in the case 
of the Taylor series approximation for sine. 
There is an approximation in which only 
five terms are sufficient, which is described 
later. These are not very exciting conclu- 
sions, largely because the Taylor series 
expansion for sine in the first quadrant is 
very rapidly convergent and thus quite 
adequate. Another important function, 
arctangent, is not nearly as quickly conver- 
gent in some regions of its limited conver- 
gence interval. The MacLaurin series expan- 
sion for arctangent is 



arctanlx 



X — 


x 3 
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x s 
+ — 
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x 7 
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+ . . . 


oo 
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(- 


-1) n : 


K (2n+1 


l/(2n+1 


n=0 











-i<x<r 



(5) 



1 will aet vou 7 



NOW, A TOTAL BUSINESS SOFTWARE PACKAGE OF SEVEN 
PROGRAMS ON ONE FLOPPY DISC MAKES IT A SNAP. 



Our TBS software package has been in 
use for over a year now without a 
single failure thereby earning the 
privilege of joining our national prod- 
uct line. Written in a practical manner 
for the businessman who needs a 
total accounting system rather than 
bits and pieces. The Total Business 
System differs from other business soft- 



ware offerings in that it is a Complete 
package, fully interactive, with auto- 
matic updating for all files. Available 
on floppy disk under Microsoft Disk 
Basic or CP/M the package requires 
a minimum of 24K of free memory with 
256K of disk memory. We've taken the 
hard work out of business software for 
micro computers! 



INCLUDES 

Payables Payroll Fixed Assets Financial Reports 

Receivables Inventory Check Register Etc. 

Requires licensing agreement— Dealer discounts available. 

O SCIENTIFIC RESEARCH 



PO. Box 490099-B 
Phone orders call 800-327-6543 



Key Biscayne, FL 33149 
Information - (305) 361-1153 



November 1978 ©BYTE Publications Inc 



35 



This expansion has difficulty converging 
near x equal to positive or negative one. 
When x equals negative one the series 
diverges, although a finite answer (jr/4) 
exists, whereas at x equal to one the series 
converges very slowly to ir/4, or 45°. Only 
the region between 0° and 45° (0 and 
7r/4 radians) need be used for the expansion, 
since trigonometric identities exist for ex- 
tending the inversion to other regions (eg: 
arctan(x) = n/2 — arctan(1/x) for x > 0). 
The technique of range reduction for im- 
proving accuracy will be considered in a later 
section. 

Consider the use of equation (5) near 
an x value of one. Using equation (2) to 
determine the number of terms required 
for 1 -8 accuracy, we get a value of 5X 1 7 
for n. Applying the alternating sign conver- 
gence test also leads to an n value of 5X 1 7 . 
In either case, this series expansion for 
arctangent is unusable. Even if the computer 
were fast enough so that the approximation 
could be calculated in an acceptable length 
of time, the ensuing roundoff error would be 
prohibitive. It is shown in the next section 
that there exist other series expansions 
which are better than (in terms of relative 
error) 4X10 -8 and which have only eight 
terms. The series presented are operable 
either over the range 1 < | x | (note the 
equality sign) or over the range < x < °°. 

We observe that the error test, equation 
(2), would fail dismally for the Taylor series 
arctangent expansion near an x value of neg- 
ative one. The test would again predict that 
on the order of 5 X TO -7 terms would be re- 
quired for 10~ 8 accuracy, while in actuality 
the series diverged. In this case the Taylor 
series expansion is not rapidly converging, 
thus leading to a failure in equation (2). In 
general, equation (2) is practical only if: 

• The series has decreasing alternating 
sign terms. 

• The series has decreasing terms in 
which the absolute value of the ratio 
of neighboring terms is greater than 
10 for all pairs of terms past the 
termination point. That is, if: 



f(*) = E c n x", 
n=0 

then beyond the termination point it 
is required that: 



c x 

n 



C n+1 X 



n+1 



= 


c 
n 


c n + 1 X 



>10. 



only for MacLaurin series expansions. For 
Taylor series expansions, replace x with 
(x— x ). Observe that small values of (x— x ) 
are very conducive to rapid convergence, but 
are not sufficient. 

Approximate Series Expansions 

Taylor series expansions have many nice 
properties. However, one of their less de- 
sirable properties is that they are not the op- 
timal expansions for a given argument inter- 
val when a truncated series is to be used. 
This may be easily seen by a simple example. 

Consider the single term approximation 
to sin(x) over the interval < x < 7r/2 (see 
figures 1 and 2). Although the accuracy of 
approximating the value of sin(x) with x is 
good for small values of x, it leads to an 
error of 0.57 at rr/2. If instead we wish to 
minimize the maximum absolute error over 
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Figure 1: Single term approximations to 
sin(x) over the range < x < rr/2. fj (x) is 
the truncated MacLaurin series expansion; 
f2 (x) is the single term fit minimizing the 
maximum error. 



sin{x)-x 




sin(x)-0.73x 



Observe that this latter restriction is valid 



Figure 2: Graph of the errors due to single 
term approximations for the sine function. 
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Software for the Percom LFD-400 

Disk Operating and File Management Systems 

INDEX™ : The most advanced Disk Operating and File 
Management System available for the 6800. INterrupt 
Driven Executive operating system features file-and- 
device-independent, queue-buffered character 
stream I/O. Linked-File disk architecture, with auto- 
matic file creation and allocation for ASCII and binary 
files, supports sequential and semi-random access 
disk files. Multilevel file name directory includes 
name, extension, version, protection, and date. Re- 
quires 8K RAM at $AOOO. Diskette includes numer- 
ous utilities $99.95 

MINIDOS-PLUSX: An easy to use DOS for the small 
computing system. Supports up to 31 named files. 
Available on ROM or diskette complete with source 
listing $39.95 

Basic Interpreters and Compilers 

SUPER BASIC: a 10K extended disk BASIC interpre- 
ter for the 6800. Faster than SWTP BASIC, 9-digit 
accuracy, program CHAINing, BASE O subscripting, 
improved error reporting, disk data files, and print 
column alignment. Program and data files may be 
prepared using one of the Text Editors described 

below $49.95 

BASIC BANDAID™: Turn SWTP 8K BASIC into a re- 
spectable random access data file disk BASIC. In- 
cludes many speed improvements and program 
CHAINing. When ordering, specify version (2.0, 2.2, 

or 2.3). Complete with listing $17.95 

STRUBAL'": A STRUctured BAsic Language Com- 
piler for the serious professional programmer. In- 
cludes elements of BASIC, PL/M, and assembly lan- 
guage. Features 10-digit floating point, strings, scien- 
tific functions, and 2-dimensional arrays. Requires 
16K RAM memory and LINKING LOADER (see below). 
Complete with RUN-TIME and FLOATING POINT 
packages $99.95 

Text Editors 

EDIT68: Hemenway Associates powerful disk-based 
text editor. May be used to create programs and data 
files. In addition to SEARCH, CHANGE, DELETE, and 
MOVE functions, EDIT68 supports MACROs which 
perform complex repetitive editing functions effi- 
ciently. Runs in only 6K RAM. "Spooling" permits text 
files much larger than the available RAM memory to be 

created and edited $29.95 

TOUCHUP™ : If you already have the TSC Text Editor, 
TOUCHUP will convert it into a disk-based text editor. 
ROLL function permits text files much larger than the 
available RAM memory to be created and edited. 
TOUCHUP is supplied on diskette complete with 
source listing $17.95 

ASSEMBLERS 

PERCOM 6800 SYMBOLIC ASSEMBLER: Requires 
only 8K of RAM memory to assemble programs with 
200 labels. More convenient to use than most as- 
semblers; assembly options may be specified at time 

of assembly. $29.95 

Complete listing of above assembler $29.95 

MACRO-RELOCATING ASSEMBLER: This Hemen- 
way Associates assembler is for the programming 
professional. Generates relocatable and linkable^ ob- 
ject code. MACRO facility permits nested macro 
calls. Permits conditional assembly. Requires 16K 

RAM $49.95 

LINKING LOADER for STRUBAL and the above as- 
sembler $19.95 

Business Applications 

GENERAL LEDGER SYSTEM $199.95 

FULL-FUNCTION MAILING LIST $ 99.95 

Write or call for our complete software catalog. 

PERCOM DATA COMPANY, INC. 

Dept BP • 318 Barnes • Garland TX 75042 

(214)272-3421 

Circle 301 on inquiry card. 



SWTP 6800 Computer . . . 




The LFD-400 is ready to plug in and run 

the moment you receive it. 

Nothing else to buy! Not even extra memory! 

YOU GET: 

O The popular Shugart SA 400 minifloppy™ drive. Drive alignment 

is double checked by PerCom before shipment. 
The drive power supply — fully assembled and tested. 
© LFD-400 Controller/Interface— plugs into the SS-50 bus. • 

accommodates three 2708 EPROMs • fully assembled and tested. 
O MINIDOS™ —the remarkable LFD-400 disk operating system on 

a 2708 EPROM • plugs into the LFD-400 Controller card • no 

extra memory required • no "booting" needed. 
© Attractive metal enclosure. 

O Interconnecting cable — fully assembled and tested. 
Two diskettes — one blank, the other containing numerous 

software routines including patches for SWTP 8K BASIC and the 

TSC Editor/ Assembler. 
O 70-page instruction manual — includes operating instructions, 

schematics, service procedures, and the complete listing of 

MINIDOS™. 
© Technical Memo updates — helpful hints which supplement the 

manual instructions. 
® 90-day limited warranty. 

Minifloppy is a trademark of Shugart Associates 
MINIDOS is a trademark of PERCOM Data Company, Inc. 

The LFD-400 is readily expanded to either two or three drives. 
Write for details. Send for our free brochure for more informa- 
tion about the LFD-400 Floppy Disk System and LFD-400 
software. 

To save you money, the LFD-400 Floppy Disk System is available 
only from PerCom. Because of the special pricing, group and 
dealer discounts are not available. 

MC and VISA welcome COD orders require 30% deposit plus 5% handling charge Allow three 
extra weeks if payment is by personal check. The LFD-400 Floppy Disk System is available 
immediately. Allow three weeks for testing and transportation. Texas residents add 5% 




PEFCOM 



PERCOM DATA COMPANY, INC. 

Dept B 318 BARNES • GARLAND, TX. 75042 
(214) 272-3421 

PERCOM™ 'peripherals for personal computing 
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Term 



( 11 

;i3 



MacLaurin Coefficients 



1 .00000000 
0.16666667 
0.00083333333 
0.00019841270 
2.755732 x 10 
2.5052109 x 10" 
1.6059045 x 10" 



Optimal Coefficients 





+ 


1 .00000000 




— 


0.41123328 




+ 


0.050732026 




— 


0.0029754116 


8 


+ 


0.000096437832 


10 







Table I : Coefficients for the MacLaurin and optima/ series expansions for 
sin(x). The optimized interval is —it/2 < x < ir/2. In this interval, the optimal 
(relative error) series is accurate to better than 5X10~ 9 when more accurate 
coefficients are used. 

that interval, then approximating sin(x) by 
0.73x is better. The maximum absolute error 
is in this case less than 0.15, with two error 
maxima. 

If our criterion is to minimize the relative 
error (percent deviation), the MacLaurin 
series single term truncation leads to 57 per- 
cent error at 7r/2, while the previous mini- 
mized (relative to maximum absolute error) 
approximation is off by less than 27 percent, 
with the maximum relative error occurring 
at zero. The maximum relative error can be 
further reduced to about 22 percent by 
using 0.78x as the approximation for sin(x). 
The maximum relative errors in this case 
occur at x values of and w/2. This series is 
considered to be the minimax or optimal 
series expansion for sin(x) over the range 
— 7r/2 < x < 7r/2, given that one term is 
allowed. 

The above example illustrates the fact 
that either by the criterion of absolute error 
or the criterion of relative error, the trun- 
cated MacLaurin series for the sine function 
is not optimal for approximation. Also ob- 
serve that the coefficient (0.73 for absolute 
error or 0.78 for relative error) in the op- 
timal approximation is dependent on the 
interval chosen. The more the interval is re- 
stricted to that region surrounding zero, the 
closer the coefficient is to unity. In general, 
the more the interval is restricted to the 
region immediately surrounding the Taylor 



Term 


MacLaurin Coefficients 


Optimal Coefficients 


x_ 


+ 1 .00000000 


+ 0.99999933 


X * 


- 0.33333333 


- 0.33329856 


X 7 


+ 0.20000000 


+ 0.19946536 


X Q 


- 0.1428571 


- 0.13908534 


X 1! 


+ 0.11111111 


+ 0.096420044 


X 11 

Y 13 

X 15 


- 0.090909090 


- 0.055909886 


+ 0.07692308 


+ 0.021861229 


- 0.066666667 


- 0.0040540580 



Table 2: Coefficients for the MacLaurin and optimal series expansions for the 
arctangent. Accuracy (relative error) is better than 4 X 10 s . The interval of 
convergence for the MacLaurin series is —I < x < 7. The interval of conver- 
gence for the optimal series is —1 < x < /. 



series expansion point, the more the co- 
efficients in the optimal series approximate 
those of the Taylor series expansion. This 
is because the highest convergence rate 
occurs near the expansion point, and it is 
hard to do better than that. 

Continuing with the sine example, table 1 
shows the series coefficients that would be 
used in the MacLaurin and optimal series ex- 
pansions to give a desired accuracy (ex- 
cluding roundoff) of approximately 10~ 8 . 
Observe that because the relative error 
is the criterion, the first coefficient in the 
optimal series is the same (to eight places) 
as that in the MacLaurin series. This is re- 
quired because for very small x, sin(x) is 
approximately equal to x. Note, however, 
that all the other coefficients are drastically 
different, though the signs of the coeffi- 
cients are preserved. The sign preservation 
is expected from a consideration of the 
derivatives. 

A corresponding series expansion compar- 
ison for the arctangent is shown in table 2. 
Observe that about 10 7 terms are required in 
the MacLaurin series for x equal to 1 to give 
the same order of accuracy as the optimal 
series evaluated at that point. The situation 
for the MacLaurin series is even worse in the 
vicinity of negative one. 

It is interesting to note that in the series 
expansion comparison shown in table 2 
the signs of the coefficients are conserved, 
and the coefficients themselves bear some 
semblance to one another up to the fifth 
term. After that the coefficients look quite 
different. 

Variations 

The optimal series coefficients given in 
table 2 for the arctangent approximation 
were stipulated to be optimal over the in- 
terval -1 < x < 1. This restricts us to the 
angular range of ±45 "about 0° (±/r/4 radians 
around radians). A trigonometric identity 
was given earlier which allowed continuation 
through 90° (7t/2 radians). However, this 
extra range changing step is not necessary, 
since another series expansion exists which is 
optimized over the interval < x < °°. 
However, it does not have a simple x n de- 
pendence: 

7 /x-l\ (2n+1) 

arctan(x) = 7r/4+]T Cf-^-j 



n=0 



(6) 



This series is interesting in that it uses the 
same coefficients as given in table 2, and also 
gives the same order of relative accuracy. To 
execute this series on a computer one need 
only define x to be (x— 1)/(x+1) and proceed 
as before. 
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Powerful Software 

with Extended Documentation offered by 




PRS— 

THE PROGRAM OF THE MONTH CORPORATION 

UNVEILS COMPREHENSIVE CONCEPT 

IN SOFTWARE PRESENTATION 

UNIQUE DOCUMENTATION 

Unique documentation gives you clear, complete and in- 
structive text in a graphically appealing manual. This doc- 
umentation doesn't only provide step by step "how to" but 
also is geared to help you to understand hardware -software 
interactions, and to promote further applications. 

POWERFUL CODE 

Whether it be for games, applications (home and business), 
or sophisticated programming tools and monitors, PRS 
permeates the design of its unique code with "human 
engineering." And you'll appreciate the delicate balance 
between machine-human dialogue and resident program- 
space in memory. 

BEAUTIFUL CASSETTE-FOLDER 

PRS packages your manual and cassette in an elegant and 
durable gold-stamped folder. 

AN ARRAY OF PROGRAMS 
ARE AT YOUR FINGERTIPS 

PRS presently offers two S-100 compatible program 
packages: "MICROFILE," a DATA FILE MANAGEMENT 



program, and "DDS II," the famous DYNAMIC DEBUG- 
GING SYSTEM. Also, an Extensive Function Plotter 
(A2FP) is available for the Apple II. New programs will be 
released at regular intervals. 

YOU'LL DISCOVER EXTENSIVE 
PROGRAM CAPABILITIES 



DATA FILE MANAGE- 



With "MICROFILE," a new 
MENT program, you can: 

• Manage any list of items 

• Edit information already on file 

• Sort items alphanumerically upwards or downwards 

• Search by primary and/or secondary keys (labels) 

• List and print selected or all items 

• Total sums of columns 

• Justify right or left margins of each column 

• Save and retrieve data with mass storage media 

PROGRAM APPLICATION 
EXPANDS YOUR COMPUTER USAGE 

For example, "MICROFILE" manages: Home inventory • 
Listing of musical tapes • Calendar of activities • Vacation 
itineraries • Checks by categories • Home-upkeep tickler 
riles • Family historical dates • Health records. 

PRS SUPPORTS YOUR MAJOR BRANDS 

APPLE,SOL, SORCERER, TRS-80, and other sys- 
tems with Z-80, 8080 and 6502 processors. 



VISIT YOUR NEAREST DEALER TODAY 

Let him demonstrate the excellence 
of PRS programs. 



r 

i 
i 




i 



Or write for the name of a dealer 
in your area to: 

PRS-THE PROGRAM OF THE MONTH * 
CORPORATION * 

257 Central Park West, New York, N.Y 10024 ^ ( 

Circle 309 on inquiry card. 



New Product Releases From 

PRS THE PROGRAM OF THE MONTH CORPORATION 

257 CENTRAL PARK WEST 
NEW YORK. N.Y. 10024 

Gentlemen: 

~\ Please place my name on your priority mailing list to receive your 
descriptive advance releases off all new programs developed by -PRS- 
at regular intervals. 

J Please send me a list of dealers in my area. 



Name- 



Corporation^ 



Address.. 



City. 



.State... 



_Zip 



REFERENCE: <*B8 
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Coefficients: 






Coefficient: 






where y 


= 


(x-Vio)/(xVio) 




















C 1 


= 


1.15128759 




c - 


1 .00000000 


Coefficients: 
























C 2 


= 


0.66284315 




c 1 " 


0.24999868 


c o 


■ 


0.86859172 














C 3 


= 


0.25360332 




C 2 " 


0.031257583 


c 1 


= 


0.28933552 














C 4 


■ 


0.075467547 




C 3 " 


0.0025913712 


C 2 


= 


0.17752207 














C 5 


■ 


0.013420940 




C 4 = 


0.0001715620 


C 3 


= 


0.094376476 














C 6 


■ 


0.005654902 




C * = 


0.0000054302 


C 4 


= 


0.19133771 








5 
















C 6 " 


0.0000006906 



Table 3: Several minimax polynomial expansions. Table 3a is for the case of 
the base 10 logarithm function. This expansion is applicable over the range 
1 < x < 10 with a relative error of better than 1.5 X 10~ 7 . Table 3b is the 
inverse of the base 10 logarithm function. The applicable range is <=x < 7 
with .a relative error of better than 1.5 X 10~ 7 . Table 3c is the expansion for 
the negative powers of e. This expansion is applicable over the range 
< x < °° with a relative accuracy of better than 3 X 70~ 7 . 



Form: 

cos(x) = 


1 + 


A 1 


x 2 + A 2 x 4 + A 3 x 6 


1 + 


B 1 


x 2 + B x 4 + B X 6 
2 3 


Coefficients: 










A 1 


= 


- 0.47059579 




A 2 


= 


0.027388290 




A 3 


= 


- 0.00037234227 




B ! 


= 


0.029404212 




B 2 


= 


0.00042372881 




B 3 


= 


0.000003235543 



Table 4: Rational polynomial approximation for cosine which is applicable 
over the range —1 < x < 7. The maximum relative error over this range is 
better than 10~ s . 



erf(x) = 1 



erfc(x) 



1X3 



1X3X5 
<2x 2 ) 3 



2x 



1X3X5X7 
<2x 2 ) 4 



Hasting's book Approximations for 
Digital Computers (see references) presents 
several such optimal expansions, three of 
which are presented in table 3. Some alter- 
ations have been made to put this infor- 
mation into a form readily usable with 
typical microcomputer software. 

Polynomial expansions are not the only 
forms useful for function approximations. 
Another important type is the rational 
polynomial. Table 4 shows a rational poly- 
nomial approximation for cos(x). The 
rational polynomial approximation to the 
cosine is slightly more accurate than the 
minimax approximation given earlier for the 
sine. However, the argument range of this 
cosine approximation is inconveniently 
restricted. In cases such as this it is the 
user's choice as to which approximation to 
apply. 

There is a class of series expansions in 
which an improved approximation is not in- 
sured by including more terms. This class 
of series approximations is called asymptotic. 
An example of such a series is shown in table 
5 for the error function. The reason this 
series approximation has problems when too 
many terms are included may be seen by 
examining the ratio of a general pair of 
terms: 



f n + 1-fn 



fn " f n-1 



2n-1 



(7) 



Table 5: An asymptotic series approximation to the error function. Range 
and accuracy are dependent on the smallest term in the series (before it di- 
verges). The series is truncated at the smallest term, which represents the 
error. Including more terms increases the error. 



It is apparent that one can always go out 
far enough in the series expansion to find 
a value of n such that R is greater than 1. 
It is also possible that if we define a suffi- 
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The perfect digital plotter 

for the personal 

computing enthusiast 



Small in size, big in performance... 
and priced at only $1085* 

HI PL0T™ is a digital plotter designed for 
the personal computer market. Inexpensive 
to own and simple to operate, it still incor- 
porates the same quality components, 
technology and skillful workmanship found 
in Houston Instrument's larger plotters used 
throughout industry. 

Not a kit, the HI PL0T™ is assembled and 
ready to use, with both a RS-232C and a 
parallel interface built in for creating graphic 
output from your system. 

* U.S. Domestic Price Only 



• Displays data in easy-to-read graphical 
format 

• Both serial and parallel inputs built-in 

• Uses standard 8 1 /2"x 11" paper 

• Plotting speed up to 2.4 ips 

• Resolution of both 0.01 and 0.005 inch 

• Baud rate and step size easily changed 



Houston 

instrument 

ONE HOUSTON SQUARE 
(512) 837-2820 



DIVISION OF UAUSCM LOMB V 

AUSTIN, TEXAS 78753 
TWX 910-874-2022 



- ■ .I.., ',,,-,. Rochesterlaan 6 8240 Uisiel Belgium 

EUROPEAN HEADQUARTERS „,„„, 069/277445 Tale, B. u sch 81399 



For rush literature requests or local sales office information only, persons outside Texas call toll free 1-800-531-5205 
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'n+1 



VO 



2 ( y n " x/ *n) 



n » 0, 1, 2 



0.154116 + 1.893872 X 
1 + 1 .047988 X 



Table 6: Iterative technique for determining the square toot of x. The ac- 
cepted range is from zero to infinity. The y term is an approximation for 
the starting value over the interval 1/16 < x < I. The y relative error is 
better than 0.025. 



'n+1 




n = 0, 1,2, 



Table 7: Iteration technique for determining the cubic root of x over the 
range zero to infinity. The y term is the same as that used for the square 
root. 

ciently small error limit, e, for use in the 
accuracy test, equation (2), the computer 
may never find a condition satisfying that 
relation. In such a situation the computer 
may continue the calculation of terms until 
an overflow occurs. A way to avoid this 
problem is to also test whether or not the 
minimum term (smallest in absolute value) 
has been passed, and if so, slop the calcula- 
tion on that term. The accuracy of the thus 
truncated series is approximated by the 
value of that last term. 

Quite often the series or rational poly- 
nomial approximation approach may be sur- 
passed in accuracy and possibly speed by an 
iterative technique. In fact, such iterative 
techniques can often also be put in a form in 



"n+1 




m = 2, 3, 4 . . 
n = 0, 1, 2, 3 . 



Table 8: Iteration technique for determining the mth root of x. In this case, 
x is allowed to vary from zero to infinity. The convergence of this formula is 
quadratic. 



Define: 



Iterate: 



a = U + x 2 r 1/2 



a n+1 " T (3 n + b n» 



n+1 



V a n + 1 + ° r 



Convergence Test: compare a and b (they approach one another) 

x 



Final Calculation: arctan(x) 



Va b (1+x 2 ) 



Table 9: Gauss iteration technique for approximating the arctangent func- 
tion. This formula has been modified from a formula in the book Numeri- 
cal Methods That Work (see references) to improve the accuracy in th e final 
calculation. The variable a n has been replaced by the expression \fa~b^. 



which roundoff error has a minimal impact 
on final accuracy. 

Tables 6 and 7 show iterative approxi- 
mations to f(x)=Vx and f(x) = 3 \/x! These 
forms were derived from the Newton 
method for finding the zeroes of functions 
(see reference 2). The relations have been 
algebraically written such that the previous 
approximation in the iteration is improved 
upon by the subtraction of a correction term 
(which may be either positive or negative). 
Convergence is generally very good and can 
be significantly improved upon by using a 
predictor for the correction, though the 
price paid is a more complicated routine. 
The reader is referred to standard texts on 
numerical methods for descriptions of pre- 
dictor-corrector techniques. 

Table 8 gives a general iterative formula 
for determining the m th root of any non- 
negative real number. Although it is poten- 
tially more accurate than using the logarithm- 
anti logarithm approximation routines, it 
suffers from speed limitations for large 
values of m, since many multiplications 
may be required (what would one do with 



.1/137- 



)• 



As a final but very important example of 
an iterative approximation to a common 
function, arctangent, see table 9. This tech- 
nique is due to Gauss and is a sure way to 
obtain accuiacy limited only by the number 
of digits carried by your software; there is 
no cumulative roundoff error. Note that 
implementation of this method requires 
the use of a square root function, which we 
can have as another subroutine. Although 
the author has no literature information re- 
garding the convergence of this iteration, 
the form looks fast in convergence but 
slow in calculation. 

For example, listing 1 shows sample runs 
for x = 0.1, 1, 100 and 10 30 . It seems that 
only 12 iterations maximum are required 
to attain a relative accuracy of 10 -7 . 
However, the execution time for the BASIC 
program shown runs between 3 (x = 0.1 ) and 
4 (x - 10 30 ) seconds, which is not very 
fast. Use of the optimal series, shown 
in table 2, cuts the execution time down to 
90 ms with the same level of accuracy. 
However, a numerical overflow occurs 
when x = 10. The conclusion is that for 
10 relative accuracy, the optimal series 
approximation is preferred over the iter- 
ation technique since it is about 40 times 
faster in execution. There is probably some 
hidden physical law which states that the 
elegance versus execution time product is 
a constant. 

Some of the approximations we have 
discussed are not applicable over the entire 
possible range of arguments. The approx- 
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Now, 

you can play 

SCELBI's 
new and 
improved 

GALAXY 
on your 

8080 



Then, 

you could play 

SCELBI's 

GALAXY 

on your 6800 . . 



f 



I 



f 



IS 1 



First, 

you could play 

SCELBI's 

GALAXY 

on your 8008 . . 





ilU 



\J 



M 



mLQ 



w 



% 



Captain your own starship on 
intergallactic journeys. It's an 
ever-changing adventure with 
battles, refueling problems, 
weaponry, warp factors — and 
more! 

You can elect a display format 
that permits all data to be dis- 
played on a 32-character per line 
device. It's great for TV type- 
writers too. There's even a dis- 
play option for TTY and full width 
CRTs. 

Here's your chance to match wits 
against the logic of your 8080. 
Search and destroy a random 
number of alien ships. But don't 
run out of time, out of fuel, out of 
ammunition or out of the galaxy. 
Plan your missions through 64 
quadrants subdivided into 64 
sectors. It's great fun that goes 
on for months and months. A 
multidimensional computer 
game. Listing uses manufac- 
turer's recommended mne- 
monics. Manual includes assem- 
bled source listing in hexadeci- 
mal notation. Octal dump also 
provided. Resides in just 4K of 
memory. Manual includes flow 
charts, illustrations and lots 
more. It's easy to use and it 
makes sense! 

Gef your copy today! SCELBI's 
8080 GALAXY Game. Only $9,95 
for manual of source and object 
code listings. See it at your 
favorite computer/ electronics 
dealer. Or order direct from SCELBI. 

Scelbi Publications 

P.O. Box 133 PP STN 
Milford, CT 06460 
(203) 874-1573 

a division of Scelbi Computer Consulting, Inc. 

Mail order: Optional punched tape of object 
code in hexadecimal format, $5 additional. 
All prices shown for North American cus- 
tomers. Master Charge, VISA, Postal and Bank 
Money Orders preferred. Personal checks 
delay shipping up to 4 weeks. Pricing and 
availability subject to change without notice. 

IMPORTANT: Include 75« postage/handling 
for each book delivered by U.S. Mail Book 
Rate or $2 for each book shipped First 
Class or via UPS. 
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imations requiring range reduction are: 



Function 

sin(x) 

log 10 ( x ) 
10 x 



Range 

(-7r/2<x«7r/2) 
(1<x<10) 
(0<x**1 ) 



Table 10 outlines techniques that might be 
used in reducing the range to that required 
by the approximation. 

Conclusions 

Several approximation methods have 
been presented for use in software systems 
lacking particular function subroutines. 
These methods may be implemented in 
either machine language or in a higher ievel 
language. It is likely that the majority of 
readers will use the resulting subroutines in a 
BASIC interpreter uniess they have an as- 
sembler with macroinstructions for multi- 
plication and division, or something equiv- 
alent (such as floating point multiplication 
and division hardware). 

The particular approximations given 
above can be used to evaluate many other 
functions by using identity or recursion rela- 
tions. In cases where such relations do not 
exist, it may be possible to use statistical 
software packages on larger computers to 
find adequate functional approximations for 
use in microcomputers. For example, one 
might take a polynomial having coefficients 
to be determined and regress the coefficients 
against handbook tables representing the 
desired function. With some ingenuity in 
transforming variables, such as: 



f(x) - E a n y n (x) 



yx 



n=0 
x-1 
x + 1 



It may be possible to obtain very accurate 
expansions having only a few terms. For 
example, if the function to be approximated 
goes to infinity at x = and to zero at 
x = a, a transformation one might try is 
y(x) = (x — a)/x. Those electrical engineers 
familiar with pole analysis would probably 
be somewhat at ease with forming such ex- 
pressions. However, these same people 
would probably have little experience with 
the available statistics routines. 

The general conclusion is that relatively 
fast executing expansions exist for func- 
tional approximations. They tend not to be 
truncated Taylor series, but rather special 
(and sometimes ingenious) forms whose co- 
efficients depend on the number of terms 



to be used as well as the argument interval 
desired. The minimax polynomials and 
rational polynomials are powerful examples 
of such approximations, and should be 
considered for use on small systems. Elegant 
iteration routines may also be very powerful, 
but there are situations, such as the n th root 
iterative technique (see table 8), and the 



10 


REM ••♦ARCTAN(X) VIA GAUSS.** 


20 


DIM A(20),B(20) 


30 


INPUT X 


40 


A(1)=1/SQRT(1+X*X) 


50 


B(1)=1 


60 


N=0 


70 


E=.0 000001 


80 


I\I=N+1 


90 


A(N+1)=(A(N)+B(N))/2 


100 


B(N+1)=SQRT(A(N+1).B(N)) 


110 


T=X*A(1)/SQRT<A(N+1)»B(N+1)) 


120 


PRINT N," ",T 


130 


D=(A(N+1)-B(N+1))/B(N+1) 


140 


IF ABS(D)>E THEN GOTO 80 


?.1 
1 


9.9689307E-02 


2 


9.9673813E-02 


3 


9.9669946E-02 


4 


9.9668978E-02 


5 


9. 9668736 E-02 


6 


9.9668677E-02 


7 


9. 9668662 E-02 


8 


9.9668659E-02 


?1 




1 


.79627295 


2 


.78796829 


3 


.78603187 


4 


.78555605 


5 


.7854376 


6 


.78540801 


7 


.78540062 


8 


.78539879 


9 


.78539831 


10 


.78539817 


11 


.78539813 


7100 




1 


1 .6692059 


2 


1.582113 


3 


1.5658381 


4 


1 .5620399 


5 


1.5611064 


6 


1 .560874 


7 


1.560816 


8 


1.5608014 


9 


1 .5607978 


10 


1.5607969 


11 


1 .5607967 


12 


1 .5607966 


71E30 


1 


1.6817928 


2 


1 .592546 


3 


1 .5759366 


4 


1 .5720637 


5 


1.5711121 


6 


1 .5708751 


7 


1.5708159 


8 


1.5708012 


9 


1.5707975 


10 


1 .5707966 


11 


1 .5707963 


12 


1.5707962 



Listing 1: The arctangent approximation 
shown in table 9 implemented in BASIC. 
Four sample runs are shown. 
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MicroPro 
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Corporation 



TM 



profession 



proudly announces 




SUPER-SORT® 

The ultimate in high performance 
sort/ merge 

Specifications 

□ High Performance Tournament/Heapsort Algorithm 

□ Multiple Input Files Read in Parallel for True Merge 
Operation. Up to 32 Sort and 32 Merge Input Files Handled. 

□ Dynamically Invokable User Exit Routines 

□ Record Selection via SELECT/EXCLUDE Statements 

□ Handles Fixed and Variable Length Records 

□ Handles Fixed and Variable Length Fields 

□ Handles up to 32 Sort Keys with Intermixed Sequence 
Indicators, Data Types and Alternate Collating Sequences 

□ Handles Multi-Volume Diskette Files 

□ Compatible with CP/M* and any Derivative Including 
ADOS, IMDOS, CDOS, etc. 

□ 8080/8085/Z-80 Compatible 

□ Specialized Optimizations for Floppy Disk Environment 

□ Keyword Command Input for Easy Operator Entry 

□ Benchmarked at Over 560 Records per Minute! 

□ Invokable as a Subroutine from FORTRAN, COBOL 
and Assembler 

□ Furnished in Relocatable and Executable Form for 
Easy Load-Address Definition 

□ Optional TAGSORT Operation 

□ Data Types Include ASCII, EBCDIC, Binary, BCD 
(COBOL Packed Decimal), etc. 

□ Supports CP/M-compatible Diskette Files under 
BASIC, FORTRAN, COBOL and Assembler. 



Price $250** includes manual and single densitydiskette. 
Manual only $15 refundable with purchase. 





WORD-MASTER® 

The last word in text editing 



Specifications 

□ Compatible with any "Dumb" CRT Possessing Ad- 
dressable Cursor and Backspace (Includes Hazeltine - 
All Models, SOROC, Lear Siegler, IMSAI-VIOC, ADDS 
Regent, Behive, etc.) 

□ Bi-Directional Word Tab, Line Tab, Screen Tab 

□ Bi-Directional Word Delete, Line Delete and Character 
Delete 

□ Quad-Directional Cursor Movements 

□ Mid-Line Insert and Delete 

□ Automatic RAM/Diskette Buffering With No User 
Intervention 

□ Nested Command Looping with Conditional Execution 

□ Global String Search, Global String Replace 

□ Scratch-Pad Buffer for Text Movement, Global 
Replication, and String Command Storage 

□ Multiple Input File Merging with User-Controlled 
Insertions for Easy Document Assembly 

□ Multiple Output File Control by Section Under User 
Control 

□ Compatible with CP/M and Most of its Derivatives 
Including CDOS, IMDOS, etc. 

□ Use TEX* for Print Formatting Functions 

Price $150** includes manual and single density diskette. 
Manual only $9.00 refundable with purchase. 

*CP/M and TEX are Trademarks of Digital Research. 

.?* Prices and Specifications subject to change without notice. 

© 1978, MicroPro International Corporation. All rights reserved. 




Dealer Inquiries Invited: Call (Northern California) (707) 544-2865, (415) 398-7062, (209) 445-0511, (408) 279-8980, (916) 485- 
7619 (Southern California) (213) 224-1619, (714) 634-2908. Outside California Call Collect (707) 544-2865. Principal offices 
located at 5810 Commerce Blvd., Rohnert Park, CA 94928 



Circle 224 on inquiry card. 



BYTE Nommbtr 197S 



sin (x) (- rr/2 < x < rr/2) 

• Reduce ranqe to first four quadrants: 

y = x - (INT (x/27T) X 2n) 
(Note: It is assumed that the integer function returns next lower integer 
for positive and negative numbers.) 

• If |x| > tt/2, then y = y — ?r and desired result is (— sin (y)): otherwise the 
desired result is sin(y). 



Iog 10 (x) 



(1 <x< 10) 



10 x 



Find range reduction factor (characteristic of logarithm): Divide (or 
multiply) by 10, I times until result is in range. 
Reduce range: 

y = x/10 1 
Desired result is: 

log-io (*> = I +logio <v) 

Note: I may be negative. 

(0<x< 1) 

Determine power of 10: 

I = INT(x) 
Reduce range: 

y » x — I 
Result 

10 x = 10* X 10' 



Table 10: Range reduction methods for the approximations we have consid- 
ered so far. 



Gauss technique (see table 9), in which the 
approach has intrinsically greater accuracy, 
but the execution time of the subroutine 
is prohibitive. 

Function approximation is a creative 
art; I hope readers will try some of the 
techniques described herein." 



REFERENCES 

1 . Hastings, C, Approximations for Digital Com- 
puters, Princeton University Press, Princeton 
NJ, 1955. 

2. Fike, C T, Computer Evaluation of Mathemat- 
ical Functions, Prentice-Hall Inc. Englewood 
Cliffs NJ. 1968. 

3. Weast, R C, Handbook of Tables for Mathe- 
matics, Chemiral Rubber Co, Cleveland OH, 
1967. 

4. Smith, J M, Scientific Analysis on the Pocket 
Calculator, John Wiley and Sons, New York, 
1975. 

5. Acton, F S, Numerical Methods That Work, 
Harper and Row, New York, 1970. 

6. Abramowitz, M, and Stegun, A, Handbook 
of Mathematical Functions, Dover, New York, 
1964. 





What it means to you. 

dig-i*kit*izer/dij«e'kit«izer/ n: (1): a high- 
value low-cost computer graphic input device 
designed to be assembled by the user (2): the 
most advanced graphics tablet in kit form (3): 
An instrument that, when assembled, allows 
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GOfllPUTER SOFTWARE 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 



We have been in business for over nine years building a reputa- 
tion for providing a quality product at nominal prices - NOT 
what the traffic will bear. Our software is: 



Versatile - 

operation. 



as most programs allow for multiple modes of 



Tutorial - as each program is self prompting and leads you 
through the program (most have very detailed instructions 
contained right in their source code). 

Comprehensive - as an example our PSD program not only 
computes Power Spectral Densities but also includes FFTs, 
Inverse-transforms, Windowing, Sliding Windows, simulta- 
neous FFTs variable data sizes, etc. and as a last word our 
software is: 

Readable - as all of our programs are reproduced full size 
for ease in reading. 



• Virtually Machine Independent - these programs are writ- 
ten in a subset of Dartmouth Basic but are not oriented for any 
one particular system. Just in case your Basic might not use 
one of our functions we have included an appendix in Vol- 
ume V which gives conversion algorithms for 19 different 
Basic's; thafs right, just look it up and make the substitution for 
your particular version. If you would like to convert your 
favorite program into Fortran or APL or any other language, 
the appendix in Volume II will define the statements and their 
parameters as used in our programs. 
Over 85% of our programs in the first five volumes will execute in 
most 8K Basic's with 16K of free user RAM. If you only have 4K 
Basic, because of its lack of string functions only about 60% of 
our programs in Volumes I through V would be useable, how- 
ever they should execute in only 8K of user RAM. 
For those that have specific needs, we can tailor any of our 
programs for you or we can write one to fit your specific needs. 



Vol. I 



Vol. II 



Business & 
Personal 
Bookkeeping 
Programs 

Bond 

Building 

Compound 

Cyclic 

Decision 1 

Decision 2 

Depreciation 

Efficient 

Flow 

Installment 

Interest 

Investments 

Mortgage 

Optimize 

Order 

Pert Tree 

Rate 

Return 1 

Return 2 

Schedule 1 



Games & 

Pictures 

Animals Four 

Astronaut 

Bagel 

Bio Cycle 

Cannons 

Checkers 

Craps 

Dogfight 

Gcfl 

Judy 

Line Up 

Pony 

Roulette 

Sky Diver 

Tank 

Teoch Me 

Pictures 

A. Newman 

J.F.K. 

Linus 

Ms. Santa 

Nixon 

Noel Noel 

Nude 

Peace 

Policeman 

Santa's Sleigh 

Snoopy 

Virgin 



Binomial 

Chl-Sq. 

Coeft 

Conlldence 1 

Confidence 2 

Correlations 

Curve 

Differences 

Dual Plot 

Exp-Dlstri 

Least Sauares 

Paired 

Plot 

Plotpts 

Polynomial Fit 

Regression 

Stall 

Stat 2 

T-Dlstri button 

Unpaired 

Variance 1 

Variance 2 

XY 

APPENDIX A 



Beam 

Conv 

Filter 

Fit 

Integration 1 

Integration 2 

Intensity 

Lola 

Macro 

Max. Mln. 

Navald 

Optical 

Planet 

PSD 

Randl 

Rand 2 

Solve 

Sphere Trlon 

Stars 

Track 

Triangle 

variable 

vector 



Vol. Ill 

Billing 

Inventory 

Payroll 

Risk 

Schedule 2 

Shipping 

Stocks 

Switch 



Vol. IV 
Bingo 

Bonds 

Bull 

Enterprise 

Football 

Fundst 

Funds 2 

Go-Moku 

Jack 

Lite 

Loans 

Mazes 

Poker 

Popul 

Profits 

Cubic 

Rates 

Retire 

Savings 

SBA 

TIc-Tac-foe 



Vol. V 
Andy Cap 

Baseball 

Compare 

ContldtO 

Descrip 

Differ 

Engine 

Fourier 

Horee 

Integers 

Logic 

Playboy 

Primes 

Probal 

Ouadrac 

Red Baron 

Regression 2 

Road Runner 

Roulette 

Santa 

Stat 10 

Statu 

Steel 

Top 

Vary 

Xmas 

APPENDIX B 



Vol. VI 
Ledger 

Vol. VII 

Chess 



Maintains Company accounts and generates 
financial reports Includes routines for: Pyri. Inv 
Depr. A/R, A/R 



Designed to challenge the average player 
fairly comprehensive. Great fun for all, offers a 
unique opportunity for beginners In need of an 
opponent. 

Medbll For Doctors and Dentists alike, a complete 
patient billing system which also permits the 
maintaining of a patient history record. 

Wdproc Wordprocesslng tor lawyers, publishers, writers, 
etc. Write, store, and change from rough draft 
to llnal copy In a variety of formats. 

Utility Disk utility program with memory testing. 



Vol. VIII 
1040-Tax 

Balance 

Checkbook 

lnst1o78 



Taxpayers return. Itemized deductions or 
standard 

Reconciles bank statements 

Balances your checkbook 

Computes real cost on bank financed Items; 
cars, boats, etc. 

Deprec 2 Computes depreciation, 4 methods, any time 
period 

APPENDIX C - FAVORITE PROGRAM CONVERSIONS 



Vol. I - $24.95 
Bookkeeping 
Games 
Pictures 



Vol. II - $24.95 
Math/Engineering 
Platting/Statistics 
Basic Statement Def. 



Vol. Ill - $39.95 
Advanced Business 
Billing, Inventory 
Investments 
Payroll 



Vol. IV - $995 
General Purpose 



Vol. V - $9.95 
Experimenter's Program 



vol VI - $49.95 
Mini-Ledger 



Vol. VII - $39.95 

Professional 

Programs 



AVAILABLE AT MOST COMPUTER STORES 

Master Charge and Bank Amertcard accepted. 

Our Software Is copyrighted and may not be reproduced or sold. 



Vol. VIII - $19.95 

Homeowner's 

Programs 
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The Sky's the Limit 



Use Ham Radio Bands for Intercomputer Communication 



(a) 





Figure 1: Difficulties in radio communications. Figure la shows that if there 
is a hill between two local stations, it is not possible for them to communi- 
cate by means of VHF. If a repeater station is positioned at the top of the hill 
as in figure lb, communication becomes possible. 



Original painting by Mike Smithwick 

Joe Kasser 
11532 Stewart Ln 
Silver Spring MD 20904 

Introduction 

This article outlines how intercomputer 
communication networks can be set up 
using existing amateur radioteletypewriter 
(RTTY) networks, without requiring the 
computer user to have an amateur radio 
license. Using modified radio message 
handling codes, a communications lan- 
guage is developed that allows message 
forwarding, file transfers for batch 
processing, and interactive use of a central 
computer. In all cases compatibility has 
been established between simple systems 
and complex ones such that the network 
can be accessed by terminals as well as 
computers. Finally, the network concept 
is merged with space age technology to out- 
line how a worldwide personal computing 
communications network can be established 
with minimal message routing information 
requirements, using the AMSAT Phase II 
and Phase III amateur radio communica- 
tions satellites. 

While discussing intercomputer communi- 
cations, let us consider that which exists 
now and that which is soon going to exist. 
The communications system should be set 
up so that one can use the network with a 
minimum investment in equipment. As the 
system becomes more sophisticated, so will 
the system capability. 

Amateur Communications Network 

The closest thing to computer communi- 



48 November 1978 © BYTE Publications Inc 



cations in the hobby area is amateur radio- 
teletypewriter communications. Hams have 
been using radioteletypewriters for many 
years and have developed equipment and 
techniques that are of interest to the com- 
puter experimenter. Radioteletypewriters 
are used by amateurs in two different ways: 

• Long distance contacts via shortwave. 

• Local area contacts on very high 
frequencies (VHF). 

Shortwave communication paths are af- 
fected by many things including propagation 
conditions and interference from atmospheric 
or man-made signals (called noise). VHF 
communications paths are, for all practical 
purposes, unaffected by propagation con- 
ditions and can be made immune to noise. 

In the United States much of the VHF 
radioteletypewriter operation is by means of 
repeaters. VHF communication paths arc 
relatively short range because the signals are 
usually limited to line of sight paths. Thus, 
two radio amateurs would find it difficult to 
communicate if there were a hill between 
them, as shown in figure 1a. If a relay or 
repeater were placed at the top of the hill 
as shown in figure 1b, the two stations could 
communicate. Users of the VHF portion of 
the radio spectrum have long recognized the 
advantages of such repeaters. Most cities 
now abound with radio towers relaying 
police, fire, taxicab and amateur signals. 

A typical citywide amateur RTTY re- 
peater communications system is depicted 
in figure 2. Notice the similarity to a cen- 
tralized computer network. Many amateur 
stations operate with autostart. They leave 
their equipment operating all day to print 
any messages that turn up on the frequency. 
Others have stunt boxes or selected signal 
decoders that allow only messages addressed 
to a particular station to be printed. Still 
others are interfacing microcomputers to 
their radio stations and using the computer 
to perform selective call decoding and stor- 
age of commonly transmitted messages or 
descriptions of their stations (colloquially 
known as brag tapes). 

The VHF repeater system can thus be 
considered a communications network 
wherein any amateur station can originate or 
receive messages with only a minimum 
amount of equipment. However, the ama- 
teurs can only communicate if both are 
operating (on line) at the same time. If one 
is not present, messages can be received only 
if the equipment is in the autostart mode. 
Even then, the originator cannot know that 
the message was received because the re- 
ceiving station might have been switched off 



Program faster, 
debug easier now 

Flowchartrix™ a unique flowchart development tool from Stirling/Bekdorf, 
saves you time, space, and money, no matter what language you work with. 
Whether you program professionally or just for fun. The 78F2 Flowchartrix™ 
helps your thoughts move in logical steps, and lets you retrace logic easily 
when debugging. 

When you use "top-down" programming methods, you can use the 78F2 
to lay out your original logic concept blocks. Then by following the plan 
you lay out in words at the concept stage, you can write a finely detailed 
flowchart quite smoothly. Then it's easy to write actual code based on the 
flowchart. 

54% more logic cells than other flowchart forms, so you get far more 
of your program on each page Each Flowchartrix has a full 77 logic cells, 
not just 50. This not only saves paper, but also makes your finished flow- 
charts easier to understand. By seeing up to 27 extra steps of your program 
on each page, you comprehend program flow more clearly. That's important 
while writing the flowchart, more important when you write actual code. 
It's also extremely helpful when you debug, and indispensable when you come 
back months or years later to modify your original work. 78F2's higher ma- 
trix count makes your flowcharts quicker to debug because there are fewer 
pages to search for errors. Fewer pages also save you money and storage 
space. 

Unique matrix can show your loops AS loops. The Flowchartrix 7x11 
matrix gives you plenty of room to write loops laid out as sort of a squared 
circle. This makes loops and subroutines easier to recognize, because their 
form is readily apparent at a glance. Since they're easier to find, and may 
even be completed on a single page, they're also simpler to debug or modify. 

Every matrix cell has a specific label to help you track branch points. 
Now it's far easier to follow your program from page to page, point to point. 
When you write program documentation, having a separate reference point 
for each cell makes your program much easier to describe clearly. 

With Flowchartrix, you don't need a shape template to draw remarkably 
regular logic symbols. Guides for the most-used logic symbols are right in 
each matrix cell. They help you draw most standard flowchart symbols en- 
tirely free-hand. This saves all the time you'd otherwise spend hunting a 
shape template and positioning it to draw every symbol. Your train of th- 
ought need no longer be interrupted by template tedium. With 78F2, your 
pencil can fly as fast as you can write, without interruption. When a flash 
of insight strikes, now you can keep your pen on paper, flowing rapidly from 
one step to the next without a break. 

78F2 is surface-engineered to take both pen and pencil without blotching. 
The tough 22s base stock is the same brilliant white opaque material used 
in our 78C1 Combination Coding/CRT Layout forms. Pure enough to use 
with magnetic ink scanners, heavy enough to withstand vigorous erasure, 
every Flowchartrix gives you crisp, sharp, characters and symbols. It takes 
ink without spreading, and accepts soft pencil lead with good contrast. 

Order your supply today. Ask your local computer store for Stirling/ 
Bekdorf™78F2 Flowchartrix™ To enjoy the world's most advanced program 
development aids most, use the entire Stirling/Bekdorf system: 78F2 Flow- 
chartrix (for concept planning and flowcharting), 78C1 Combination Coding/ 
CRT Layout forms (for coding and display planning in BASIC, OPUS, and 
other line-number languages), and 78P4 Print-Out Design Sheets (to design 
report printouts for easy coding). Our programming tools work together 
as a complete system to save time and reduce errors during every stage of 
program development, from concept to completion. Try them for yourself 
today. If your store is out-of-stock, use the coupon below to get yourself 
a supply on the way now. 

■ Ml mam Ml ■■ Ml Ml mam Ml Ml Ml ■■ am Ml am Ml Ml Ml IB Ml mam am am am Mi ami am ami Mi am am 

YES! Please rush the programming aids indicated below: 



78F2 Flowchart™™ 

D two 50-sht pads $7.90 *■ $2 85 shpg 
D ten 50 sht pads $34 35 + $6 45 shpg 



78C1 Coding/CRT Combination 

□ two 50-sht. pads $6.35 + $195 shpg 

□ ten 50-sht pads $26.85 + $3 35 shpg 



78P4 Print Out Designer 

□ one 50-sht. pad. $7.45 + $3.15 shpg. □ five 50-sht. pads: $32.10 + $6.75 shpg. 
leaas residents please add 5 5% sales tax to base price 

Enclosed is my check for $ 

Charge to: [J Master Charge DVisa exp. date 

Cards Signature 



Dealer inquiries welcome 



Name 

Address. 
City 



.Phone- 



State. 



.Zip. 



We ship UPS so P Box address must give phone number 



Stirling/Bekdorf 

bio 4407 Parkwood Q San Antonio, TX 78218 n (512) 824-5643 



Circle 352 on inquiry card. 



November 1978 © BYTE Publications Inc 49 



O USER 




O USER 



O USER 



O USER 



Figure 2: A city-wide radioteletypewriter VHF repeater link. Note that each 
of the users is an amateur radio station. 



at the time the message was sent. The occu- 
pancy of these repeaters at the present time 
is low, so all users can timeshare them easily. 
When two stations are in communication, 
the others may either stand by or join in and 
have a multistation contact. 

As radio amateurs recognize the capabili- 
ties of the microcomputer, they are install- 
ing them in their stations to take care of 
autostart and answer back so that messages 
can be received and even acknowledged in 
real time. However, this is only valid for 
those equipped with a computer. What 
about those who only have a simple ter- 
minal? How can they obtain the same ad- 
vantages of communications capability? 

The computer experimenters among the 
amateurs have come up with a solution. 
They are connecting one computer as a 

RADIO AMATEURS 
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I RADIO LINK 




COMPUTERISTS 



Figure 3: Radio amateur and computer experimenter city-wide communica- 
tion network. This type of network allows the computer user to have access 
to the radio network without having to obtain a radio license. 



message store and forward relay. This com- 
puter continuously monitors the repeater, 
and may or may not be located at the 
repeater site. When accessed by a user it 
may be used to store a message addressed to 
any other user for later retrieval. Anyone 
can come on the air (on line) and talk to 
the computer. Thus anybody equipped with 
a terminal compatible with the system can 
use the central computer to send and re- 
trieve messages. One can even use the com- 
puter in an interactive mode if the network 
is set up to allow it. Those who own their 
own computers can use the network to ex- 
change software in machine readable form as 
well as a message relay. A typical sequence 
of operation in the message mode would 
consist of one station coming on the air and 
calling his or her party. If no reply is re- 
ceived the message could be stored in the 
central computer. Later when the party 
comes on line, he or she can ask the com- 
puter if there are messages waiting, and if so, 
to retrieve them. 

Computer experimenters in general do 
not have amateur radio licenses, probably 
don't want to make the effort to obtain 
them, and don't think that they need them. 
What good is a VHF repeater to them? 

Computerists' Access to Repeaters 

In the United States, the regulations gov- 
erning amateur radio allow third party traf- 
fic. This means that amateurs are allowed to 
relay certain kinds of messages for nonama- 
teurs. Amateurs have connected their radio 
sets to the telephone line and are able to re- 
lay telephone calls across the continent. 
They have also connected the VHF repeater 
to the telephone network, and are able to 
make telephone calls from cars by the use of 
tone signaling. Some repeaters have reverse 
call-in capability by which the nonamateur 
can dial the repeater and the telephone will 
ring over the air. An amateur can then an- 
swer the call and control the conversation. 

If the central computer in the VHF re- 
peater network is also connected to the tele- 
phone line, any experimenter could call the 
computer and either store or retrieve a mes- 
sage. The whole network is suddenly ex- 
panded to include the computer experi- 
menters, as shown in figure 3. They can now 
access the central computer over the tele- 
phone line and operate it in much the same 
manner as the amateur would over the air. 
The nonamateur would not, however, be 
able to initiate transmissions over the air. 
Messages would have to be stored for later 
pick up over the air by radio amateurs or 
pick up over the telephone line by other 
nonamateurs. In this way, with no petitions 
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Table 1: Extracts from 
the proposed Q code mod- 
ifications for a network 
communications language. 
The original Q code refer- 
ence was the FCC Study 
Guide and Reference Ma- 
terial for Commercial Ra- 
dio Operator Examina- 
tions, Revision May 15 
1955. 



to the FCC, both computer enthusiasts and 
radio amateurs would have access to the 
computer. Amateurs would be identified by 
their call signs while computer experimenters 
would be identified by their computer club 
initials and membership numbers. Existing 
radio amateur VHF radioteletypewriter 
repeater networks could easily become com- 
puter communication networks. 

Communication Language 

Having more than one computer on the 
network introduces protocol problems. How 
does the network ensure that only the de- 
sired computer is on line? How do messages 
get sent and stored? How does one user gain 
access to another's computer? These pro- 
blems require solutions before a usable sys- 
tem is put on the air. A communications 
language must be used to perform these 
functions. Luckily, such a language does not 
have to be invented because one exists in 
rudimentary form. 

Years ago, when radio communications 
were by means of Morse code, a communi- 
cations code was developed to allow corn- 



Code 

QRA 
QRL 

QRM 

QRQ 

QRR 

QRS 

QRT 
QRU 

QRV 
QRX 
QRY 

QSG 

QSK 

QSL 

QSM 

QSO 

QSP 

QTA 

QTC 

QTH 

QTR 

QTX 

QUA 

QUC 

QBM 
QDB 

QIC 
QJG 

QNO 



Question 



What is your identification or call 

sign? 

Are you busy? 



Shall I speed up to ... . 

bauds? 

Are you equipped for automatic 

operation? 

Shall I slow down to ... . 

bauds? 

Have you any messages for me? 



Are you ready? 
Will you wait? 
What is my turn? 



Can you operate full duplex? 
Will you confirm? 



Cancel message to ... . 

What is your address? 
What is the correct time? 

Send me all new messages. 

Who did the last message I sent go 

to? 

Send me the message from .... 



May I call . . . direct? 



Answer or Advice 

My call sign is ... . 

Yes, I am in use 

by ... . 

Your transmissions 

are being interfered 

with. 

Yes. 

Yes. 

Yes. 

Signing off (log off). 

Yes, messages are 

from .... 

Yes. 

Yes. 

Your turn is number 

Send .... messages. 

Yes. 

Confirmed. 

Repeat last message. 

Message for .... 

Relay via .... 

Cancelled 

The message is ... . 

My address is ... . 

It is UTC. 

Log on. 

It went to ... . 



The message to ... . 
is forwarded. 
Yes. 

Revert to message 
mode (log off inter- 
active mode). 
Negative response 
or action. 



monly used conventions in station manage- 
ment and message relaying to be sent speedily 
and efficiently. This communications code is 
known as the Q code. It comprises a large 
number of three letter groups each beginning 
with the letter Q. By the use of this code, 
radio telegraph operators speaking different 
languages can communicate and pass traffic. 
Radio amateurs adopted some of the lan- 
guage and modified it to suit their needs. 
There is no reason why computer experi- 
menters could not do the same. 

Extracts from the code and the proposed 
modifications for intercomputer network 
use are presented in table 1. By the use of 
such a code, amateurs with Baudot terminals 
can use the code by typing the 3 letter group. 
Others with ASCII terminals and computers 
can type ASCII control characters, have the 
computer translate them to the 3 letter 
group, and then transmit them. In this way 
the network can use Baudot even though 
ASCII may eventually be licensed. 

Examples of the use of the Q code in the 
network follow. When sending a message to 
be stored in the central computer relay: 

WR3ABU :QTC: G8BTB :QRV: DE 
G3ZCZ 

which means: 

Attention repeater whose call sign is 
WR3ABU, I have a message for 
G8BTB. Are you ready? From this 
station G3ZCZ. 

The computer would reply: 

G3ZCZ :QRV: DE WR3ABU 

which means: 

Yes, G3ZCZ, I am ready, from the 
repeater WR3ABU. 

The computer is now ready to receive and 
store the message. G3ZCZ would then send 
the message in the following format: 

WR3ABU :QSP: G8BTB :QSO: [text 
of message] :QSL: DE G3ZCZ 

which means: 

WR3ABU please relay the following 
message to G8BTB. The message fol- 
lows [text of message] , please con- 
firm reception from G3ZCZ. 

G3ZCZ would then confirm and the message 
would be stored in the computer. 
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When signing on the network, anyone can 
ask if messages are awaiting them in the fol- 
lowing way: 

WR3ABU :QRU: DE G8BTB 

which means: 

WR3ABU, do you have any messages 
for me, this is G8BTB asking. 

The computer would then reply: 

G8BTB :QRU: DE G3ZCZ, FOWN, 
ON8IKDE WR3ABU 

which means: 

G8BTB, there are messages from 
G3ZCZ, FOWN and ON8IK for you. 

Messages could be retrieved from the 
computer in the following format: 

WR3ABU :QBM: DE G3ZCZ :QRV: 
DEG8BTB 

which means: 

OK WR3ABU, send me the message 
from G3ZCZ, I am ready. 



The computer would then respond: 

G3BTB :QSO: DE G3ZCZ [text of 
message] :QSL: DE WR3ABU 

which means: 

G8BTB, the message from G3ZCZ is 
[text of message], please confirm re- 
ception, from WR3ABU. 

G8BTB would then confirm reception of the 
message with the following transmission: 

WR3ABU :QSL: DE G8BTB 

The computer could then delete the message 
from the storage area. 

Almost any radio amateur could read the 
exchange and understand what is taking 
place. This language can be used by anyone, 
however simple the system being used is. 

Another advantage of the Q code is that 
most amateurs will have to learn relatively 
few of the words. As long as the computer 
experimenter is learning a language, it does 
not matter which one is learned. Using 
words of fixed length, bounded by colons, 
with the letter Q as the first character will 
simplify the software required to process the 
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Figure 4: A distributed 
wide area network. This 
type of network would 
have a specified sequence 
of links. For a message to 
go from a station in 
network A to a station in 
network G, there would 
have to be a path for 
the message to follow 
through other stations in 
the network. 



instructions. Since the choice of signals to be 
exchanged between the computer and the 
stations using the network is arbitrary, it 
may as well be in humanly readable form to 
allow people using terminals without com- 
puters to use the network. 

If it becomes legal to use ASCII over the 
air, it will be up to the repeater groups to 
decide it they want to change from Baudot 
to ASCII. The decision may depend on how 
many users have Baudot machines. Both 
modes could be used with conventional 
tones for Baudot and Kansas City or Bell 
103 standard tones for ASCII. 

So far we have seen that local level net- 
works can be set up using a computer linked 
to a VHF repeater and the telephone net- 
work, to give a wide area coverage. Since the 
range of individual interests is wide and dif- 
ferent, it should be possible to set up such 
systems using the talent available in the 
group. Thus, at the local level, radio ama- 
teurs and computer people can merge their 
talents and put together a system useful to 
both. 

The actual modulation techniques used in 
the links has not been addressed as yet. Bell 
103 compatible tones can be used for the 
telephone lines. Any legal method can be 
used for the radio link. The network can 
make its own decision about which tech- 
nique to use, depending on how much hard- 
ware and software they want each usei to 
assemble when using the network. Since 
there are many different types of micro- 
computers in the ical world, different sta 
tions will need different software at the 
machine language level. A high level com- 
munications language that can be under- 
stood by humans as well as computers 



will make the link comprehensible to any 
user no matter how simple or sophisticated 
the available equipment. 

Network Links 

Once networks are established there will 
be a desire to expand the coverage and ser- 
vices of each by linking them together. Con- 
ventional techniques can be used to link 
networks in which each local network estab- 
lishes a gateway to another network. If 
enough locals link together they can form a 
large network of the type shown in figure 4. 
It would then be technically possible to 
send a message from a station in network 
A to a station in network G. Note that the 
figure does not differentiate between radio 
and telephone links. 

Operationally, the routing of the message 
poses many problems. How is the message 
to be routed? If a fixed route is always used 
(A to C to E to F to G) what happens if the 
E node is inoperable? Should the message be 
bounced around at random, eventually get- 
ting to G, which would then send a cancel 
command to the network to delete that 
message because it has arrived at its destina- 
tion node? What other techniques would be 
suitable for use in a personal network which 
may oi may not be 100% reliable in terms of 
long distance links? The professionals have 
been dealing with similar problems for years. 

Here again amateur radio has the potential 
to provide a simple solution to the problems 
of internetwork communications by making 
use of modern technology. Just as the devel- 
oping nations are bypassing complex terres- 
trial microwave links and employingsatellites 
in long-range communication links, amateur 
radio can provide the capability tor computer 
enthusiasts to do the same thing. Currently 
under construction and planned for launch 
in late 1979 is the first AMSAT Phase III ra- 
dio amateur communication satellite, shown 
in photo 1. This satellite will be put into 
a high altitude elliptical orbit and will provide 
communication capability over the entire 
northern hemisphere for up to 16 hours per 
day with the same degree of reliability as a 
conventional VHF radioteletypewriter re- 
peater. A message from Washington DC 
could be sent to London England by means 
of the following Q code: 

WR3ABU :QSP: G8BTB :QSP 
GB3LO :QSO: [text of message) 
:QSL: DE G3ZCZ/W3 

The only difference between this message 
and the transmission given earliei is the 
addition of QSP GB3LO which means, "Re- 
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'Quit your kidding 



Quitcherkiddin, TANO I'm calling your hand. Send me Outpost 11 s as de- 
scribed in your ad Heres my deposit of $200 each, plus $35 freight and insurance 
III pay the balance on delivery 
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Shipping Address - 
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Signature __ 
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4521 W. Napoleon Avenue 

Metaine, La. 70001 

(504) 888-4884 
TWX 810-591-5229 
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Photo by Dick Daniels, courtesy of AMSAT. 




Figure 5: A distributed wide area network using a satellite. This approach 
would solve many of the message transmission problems. For a message to 
go from a station in network A to a station in network G it would have to 
travel only through the satellite and then be relayed to the other station. 



Photo 1 : Jan King (right) and Karl Meinzer 
(left) with model of the A MSA T Phase III 
satellite. The satellite has a mass model kick 
motor installed in the structure. Jan is the 
project manager, and Karl designed the 
satellite, which is controlled by an RCA 
COSMAC microprocessor. He also designed 
IPS, a high level machine-independent 
language for use with the satellite. 



lay the message via gateway station in Lon- 
don." The call sign of the gateway station is 
GB3L0. 

Just as a long-distance telephone user 
must know the area code when placing a 
call, the network user must know the call 
sign for the gateway station of the person 
being called. With a satellite in the link, the 
network simplifies to the type shown in 
figure 5. This configuration has a striking 
resemblance to a local network. Each local 
network can be accessed by any other local 
network, just as any user can be accessed 
by any other user in the local network. If 
a gateway is off line, due either to equip- 
ment problems or being out of range, 
the originating gateway can store the mes- 
sage for later transmission when communi- 
cations are reestablished. The satellite net- 
work would be used similarly to the local 
network. 

Since the satellite network will be lightly 
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NEW FREE CATALOG OF 

Ready to load Cassettes for 

PET 2001 Computer* 



Available now from NAIL** 

Ready for immediate shipment. 
Dozens and dozens of interesting programs 
are now available from NAIL (National 
Artificial Intelligence Laboratory). The first 
programs are games and graphics. Unlike 
most other sources of game programs, 
NAIL has created game programs that don't 
just tell you what's happening; they SHOW 
you right on the screen with vivid graphics 
in motion. 

For example, NAIL program G-1, SLOT 
MACHINE; randomly selects cherries, 
lemons, plums, oranges, etc. from program 
memory and then displays three on the 
screen. You select the number of free plays, 
and on each turn you can bet from one to 
nine plays. The machinedisplaysatall times 
what you have bet; if you have won, how 
much, and how many free plays you have 




left. To "pull the lever" on the machine, you 
need only hit return, and the old characters 
are erased from the screen, and three new 
ones appear, one by one, "as the wheels 
stop spinning". 

Whether you have a 4K or an 8K machine, 
this program will run on it. Many NAIL 
games will run in 4K machines. The new free 
catalog lists dozens of games just like this 
one with their descriptions, and price. Be 
sure to send in your name and address on a 
postcard or use the coupon at the bottom of 
the page for a free catalog by return mail — 
no obligation. If you want to order the SLOT 
MACHINE program, send $2.00 with your 
name and adress and NAIL will send you by 
return mail the SLOT MACHINE game 
cassette and the new free catalog. You do 
not have to buy anything to receive the 
catalog. If you want to order the SLOT 
MACHINE program at the special 
introductory price of $2. you may do so. 
NAIL programs are reasonably priced. They 
will enable you to get so much more 
enjoyment from your PET, whether in 
machine language or BASIC, you may 
discover some things in the NAIL programs 
you didn't know before. If you're really 
good, we may be interested in purchasing 
programs from you for distribution to NAIL 



customers, (see below — Do you write 
programs?). 

What is your time worth? 

How long would it take you to enter a 
program with 300 lines of code, and then 
debug it? Even if you figure your time is 
worth only the minimum wage, you can 
order most NAIL programs for less than 
your time would be worth to enter the same 
program from a printed listing. NAIL 
cassettes each contain just one program. 
No searching through a half dozen othersto 
find what you want. Just slip it in your PET 
and within seconds your program is loaded 
and ready to run. 

Know what you are buying. 

The NAIL catalog gives lengthy and 

complete descriptions of programs offered, 

including actual unretouched off-the- 

screen photographs of the program in 

action. You will know just what you are 

buying. 

You will also know just what the program 

does, how it works, and thus be able to 

decide if you want to order it. No more 

having to order four or five programs on a 

single cassette in order to get just the one 

you want. 

Do you write programs? 

NAIL is interested in purchasing 

sophisticated, well structured, and 

completely debugged programs. 

Although there are already CHESS, 
CHECKERS, BACKGAMMON and other 
similar program in the NAIL inventory, NAIL 
will buy programs of the same games 
provided they are substantial improvements 
over the ones already in inventory. 
Adversary programs are played against 
each other. Programs may be in either 
BASIC or machine language. 

"NAIL is a trademark of National Artificial 
Intelligence Laboratory 
Copyright 1978 NAIL 



Machine Language programming? 

Then you might consider the NAIL SYS 
7171 machine language monitor for PET. It 
is written in machine language and comes 
ready to use with complete written 
instructions. Written in machine language, 
it uses only 5 pages of RAM (1 ,283 Bytes) 
leaving 5884 bytes free for programming. 
Enables you to load and save in both 
machine language and in BASIC. Also 
allows you to append one BASIC program 
to another. 

Once loaded, the SYS 7171 machine 

language monitor stays in the machine in 

protected h igh memory unti I you turn off the 

power. You can skip back and forth to and 

from BASIC to the monitor. 

Displays contents of all memory, including 

ROMS. Do not confuse this monitor with 

destructable non-versatile types offered by 

others. 

This is the only monitor currently available 

which provides for coresidence of BASIC 

and machine language programs and the 

capability of saving either on cassette or a 

combination of both. The ultimate in 

versatility! 

Cassette of monitor, instructions, and 

license for your personal use on your 

machine for 50 years. $29.71. 

Send coupon below now for your copy of 

the new free NAIL catalog of cassette 

programs for PET. If coupon is missing, 

send name and address on postcard to 

NAIL, Box F, Mobile, Al. 36601 and request 

catalog #8B. 

The descriptions of the programs are 
extensive and usually have sample pictures 
taken right off the PET screen. This is 
important so that you know just what you 
are getting when you order. 

*PET is a trademark of Commodore 
Business Machines 



NAIL, Box F, Mobile, Al. 36601 RT 164 

Please send me the items checked: 

New free NAIL catalog, without obligation. 

Sample Slot Machine cassette — I enclose $2. 

(limit 1 per order) 

I write programs in BASIC, machine language, and may be interested in 

your distribution of them. 

SYS 7171 Machine Language Monitor (for 8K PET) — I enclose $29.71 



Name. 



(please print) 



Address 
City 



State . 



Zip. 
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CENTRAL MESSAGE 
STORAGE COMPUTER 



o 

USER B 




Figure 6: Two types of 
gateways that could be 
used. Figure 6a shows a 
generalized gateway that 
contains a central message 
storage computer that dis- 
tributes messages to all of 
the users in the local 
group. A distributed gate- 
way, figure 6b, would have 
the communication link 
enter through one of the 
users in the network. 



loaded at first, it can be started using con- 
ventional radioteletypewriter techniques. 
Additional channels can be added using dif- 
ferent modulation techniques for the ad- 
vanced gateways as use increases. This will 
allow people with both types of equipment 
to have access to the system. 

Gateway Requirements 

There is no need for the central message 
storage computer in the local network to 
also act as the gateway to the satellite net- 




Figure 7: Propagation considerations. When two radio stations 
are communicating via shortwave propagation by bouncing 
signals off the ionosphere, it may be difficult to tell exactly 
which station you are communicating with since the iono- 
sphere is a dynamic medium. Introducing a satellite as in figure 
7b will alleviate this difficulty by not using the ionosphere for 
propagation. 



work. Figure 6 shows two network config- 
urations. In figure 6a the central relay com- 
puter is the gateway, and in figure 6b user 
A is the gateway. Figure 6b can be con- 
sidered an example of distributed processing 
within the network. In this case, the central 
relay forwards all messages with destinations 
outside the local network to user A when 
user A comes on line. Thus, if user A does 
not own a computer but has the equipment 
to communicate via the satellite, messages 
can still be sent to the satellite. Similarly, if 
user A does have a computer, it can come on 
line, get the messages for forwarding, then 
go off line and communicate with the satel- 
lite. When the satellite moves out of range, 
the computer can come back on line with 
replies. User A can define this mode because 
he or she may not be willing to donate the 
computer to the network full time. 

Why the Satellite? 

It was stated earlier that radio amateurs 
can communicate worldwide using radiotele- 
typewriters by means of shortwave. Why not 
choose a shortwave frequency that is standard 
for all gateways and do without the satellite 
completely? Radio amateurs do operate in 
autostart mode on shortwave but these con- 
ventional shortwave communication paths 
possess many undesirable characteristics 
when compared with a satellite link. The 
professionals have long recognized this and 
are switching over from conventional short- 
wave communications to satellite communi- 
cations as quickly as possible. 

Let us consider some of these problems. 
The ionosphere that reflects shortwave sig- 
nals back to earth is a dynamic reflecting 
medium. Its properties change from minute 
to minute, are different during the day and 
night, and are affected by solar activity. 
Solar flares on the sun may enhance or de- 
tract from the reflecting properties of the 
ionosphere at any particular frequency, 
sometimes eliminating them entirely. Thus 
the situation shown in figure 7a is typical 
of the conditions under which radio ama- 
teurs operate. Stations A and B are in con- 
tact with each other. Station C can also 
hear A but cannot hear B because those sig- 
nals are skipping over station C. 

During the contact between A and B con- 
ditions may change so that B becomes able 
to hear C but unable to hear A. Station D, 
who cannot hear A, B or C, may begin to 
transmit and (as conditions change) inter- 
fere with A, B or C. Alternately, C may not 
know that B is transmitting and may call A, 
thus causing interference to B's signals as 
received by A. Since one can't receive on 
one's own frequency during transmissions, 
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one can't determine if any interference is 
present on the frequency. One could not 
determine its effect at the other station's 
site even if one could monitor the trans- 
mission. 

Users of shortwave radioteletypewriter 
autostart recognize the problems associated 
with that mode of operation. The effects of 
propagation can be compensated to some 
extent by using relatively complex terminal 
units. At present there is no option but to 
put up with the idiosyncrasies of the ion- 
osphere. However, the use of satellites for 
communications links can change all that. 
The satellite relay is depicted in figure 7b. 
Using frequencies that pass through the 
ionosphere with little or no reflection, all 
stations can transmit signals up to and re- 
ceive signals from the satellite. A satellite 
transponder works in a similar manner to a 
terrestrial VHF repeater. Signals received by 
the satellite on one frequency (uplink) are 
amplified on board and retransmitted to 
the ground on a second frequency (down- 
link). Since the uplink and downlink are at 
different frequencies, it is possible to listen 
to your own signals coming back from the 
satellite. Thus, if any one channel is busy, all 
users can hear the signals and will know that 
they should wait until the frequency is clear 
before initiating a transmission. Since every- 



body can hear everybody else, the communi- 
cation satellite provides wide area coverage 
nearly equal in performance to the local 
VHF repeater as far as the user is concerned. 

Viability of Satellite Link 

Implementing an amateur computer 
communications network by means of a 
satellite poses far fewer operational prob- 
lems than implementing the network by 
means of conventional terrestrial relays. 
Thus it may be desirable — but is it viable? 

The Radio Amateur Satellite Corporation 
(AMSAT) is currently building two satellites 
capable of meeting the space segment re- 
quirements for the network. AMSAT has a 
proven record in the construction and day- 
to-day management of Orbiting Satellites 
Carrying Amateur Radio (OSCAR). The 
first amateur built satellite was constructed 
by Project OSCAR in California and 
launched in 1961. OSCAR II, III and IV 
followed over the years. These satellites 
were short-lived experimental spacecraft 
that proved that amateurs had the capabil- 
ity to build and communicate through 
space satellites. 

AMSAT, founded in 1969, arranged the 
launch of OSCAR V, built by a group of 
amateurs at Melbourne University in 
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EAST COAST RANGE LIMIT 




WEST COAST RANGE LI Ml 



Figure 8: Coast to coast communication. As the Phase II satellite orbits, it 
is in a position to relay messages between the East Coast and the West Coast. 
Communication is possible only when the satellite is passing through the win- 
dow (overlap occurs two or three times a day). 



Australia. This was the first amateur 
built satellite that could be commanded 
from the ground. AMSAT used that 
capability to turn a beacon off during the 
week and on during weekends so that the 
majority of radio amateurs who were at 
home on weekends would be able to re- 
ceive its signals. AMSAT subsequently con- 
structed and obtained launches for the 
AMSAT OSCAR VI, VII and VIII space- 
craft. These satellites were long life com- 
munications relay spacecraft, and contained 
equipment built by amateurs in Germany, 
Canada, Australia, Japan and the US. AMSAT 
OSCAR VI, launched in 1972, had a design 
lifetime of one year but operated success- 
fully for almost five years until its batteries 
failed. AMSAT OSCAR VII, launched in 
1974 with 3 year design life, is still going 
strong. AMSAT OSCAR VIII, launched as 
a replacement for the AMSAT OSCAR VI 
spacecraft, was put into orbit in March 1 978. 
These satellites, although relatively dif- 
ficult to use, provide reliable communica- 
tions links to radio amateurs separated by 
ground distances of up to 2400 km (1500 
miles). The satellites travel in low orbits 
and hence are only within range of any one 
particular ground station for at most 25 
minutes at one time, up to six times a day. 
Being in low orbits, they travel relatively 
fast; consequently signals relayed through 
them are subject to Doppler shifts. How- 



ever, these satellites have shown the prowess 
of the radio amateur. 

AMSAT is a worldwide organization with 
members in over 80 countries. Their satel- 
lites are used daily for educational demon- 
strations of the space sciences in schools 
all over the world. Free applications liter- 
ature and ideas are available for the asking 
from the American Radio Relay League. 
These educational aspects were the prime 
reasons for NASA agreeing to provide 
launch places for them as secondary pay- 
loads. The European Space Agency (ESA) 
has agreed to provide a launch for the 
first AMSAT PHASE III spacecraft in late 
1979. Thus, since AMSAT has a proven 
record and a launch date for the first 
PHASE III satellite, a satellite based 
amateur computer communications net- 
work is viable. 

Using the Satellites 

Although the first Phase III spacecraft 
will not be launched until December 1979, 
AMSAT OSCAR VII and VIII are up there 
and usable. It was these satellites that drew, 
and are still drawing, radio amateurs into 
personal computing. The orbits of these 
satellites, unlike that designed for the 
PHASE III satellite, are such that the space- 
craft pass from horizon to horizon in less 
than 25 minutes. Amateurs soon found that 
communicating via these Phase II satellites 
required one hand to point the antennas, 
one to tune the receiver, one to tune the 
transmitter, another to hold the Morse 
code key or microphone and yet another 
to log the contact. Unlike the octopus, 
radio amateurs have only one pair of 
appendages and have therefore turned to 
computers for help. Computer programs 
have been developed that track the satellites, 
point antennas and calculate and compen- 
sate for Doppler shifts. AMSAT ground 
command stations have been using micro- 
processors ever since the days of the 8008. 
The Phase III spacecraft is itself controlled 
by a COSMAC microprocessor. 

AMSAT now has an ongoing project for 
its members to build a low cost S-100 bus 
8080 or Z-80 computer. AMSAT members 
have developed S-100 based hardware to 
interface antenna controllers to the com- 
puter, high power debugging software, and 
even a high level language called IPS. Thus 
any satellite user who is also interested in 
personal computers could set up a gateway 
for the local VHF radioteletypewriter re- 
peater to use the Phase II satellites for re- 
laying messages. The gateway would store 
messages until the satellite came into range 
and then forward them to the destination 
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gateways. Figure 8 depicts how such a mes- 
sage might be transferred from the East 
Coast to the West Coast of the United States 
as a Phase II satellite passes over. However 
this technique is only practical for experi- 
mentation and relaying short messages. 

Using Phase III Satellites 

The AMSAT Phase III satellite will be 
placed in an elliptical orbit with its apogee 
(highest point) in the northern hemisphere. 
Studies by AMSAT have determined that 
this orbit would provide optimal service to 
the world's radio amateurs, most of whom 
live in the northern hemisphere. The satel- 
lite, whose orbit is sketched in figure 9, will 
be available for periods of between eight and 
11 hours twice daily. Once the satellite gets 
reasonably above the horizon, there will be 
minimal Doppler effects, and pointing an- 
tennas will not be a problem because the 
apparent rate of travel will be slow. AMSAT 
will provide simple tracking software that 
will enable anyone to point an antenna at 
the satellite. This information may even be 
provided over the satellite. The satellite will 
be usable by any one station for periods of 
between 16 and 22 hours each day. This will 
allow communication links to be set up 
between any gateway in the northern 
hemisphere and any other one. 

Summary 

This article has discussed several new con- 
cepts in personal computing. It has outlined 
how amateur radio can easily provide area 
wide communications networks by connect- 
ing message storage computers to both the 
telephone line and the amateur radio VHF 
repeater. This allows computer experi- 
menters access to the network without an 
amateur radio license. The AMSAT OSCAR 
amateur radio communication satellites can 
provide the computer enthusiast with an 
operationally simple worldwide personal 
computing network." 
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Figure 9: Typical orbit of the Phase III 
satellite. The greater the altitude of the 
spacecraft, the more ground it sees and thus 
the greater the communications range. The 
Phase II orbit at 1440 km allows communi- 
cation ranges of up to 2400 km. The Phase 
III orbit, with a much higher altitude, will 
provide communications over the entire 
northern hemisphere and much of the 
southern hemisphere. 
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This article describes a study in loosely 
coupled distributed networking conducted 
as part of my graduate degree plan at the 
University of Houston at Clear Lake City 
TX. During the past two years, development 
work has been focused on implementing a 
modular microcomputer system used in the 
classroom as a teaching tool. The study uses 
the basic architecture as the foundation for 
the formulation of the network. 

Primary Modules 

There are basically two modules needed 
to form a network of this type. First, a 
module is needed to effect communication 
between the processors which are part of 
the local network. This module is termed 
a "protocol module." A protocol module 
is essentially a block of 1 6 memory locations 
regarded as programmable memory by one 
processor and as read only memory by the 
rest of the processors in the local network. 
The protocol modules for each of the other 
processors in the local network function 
independently of the other protocol mod- 
ules. Therefore, concurrent reads of system 
information are possible. 

Second, a module for sharing resources 
is needed. This module is termed the "shared 
slot arrangement," an interface to the basic 
microcomputers in the local network. The 
shared slot arrangement is essentially a bus 
switch capable of logging and returning 
status and control information. The hard- 
ware of the shared slot arrangement, based 
on current control information, either 
"makes" or "breaks" a digital signal path 
between one of the local processing elements 
and a shared slot with its attached interface. 
Each shared slot arrangement is capable of 
controlling four shared slots that are inde- 
pendent of one another. Software routines 
which form part of an integrated operating 
system control the shared slots through the 
shared slot arrangements. 

Example 



would like to print the contents of a file to 
the line printer on processor 3. The shared 
8 K byte memory block is currently con- 
trolled by processor 2. The following oper- 
ations describe a sequence to effect such 
transfers of information. 

The executive software communicating 
with user 2 generates a disk access protocol. 
The disk access protocol contains all of the 
information necessary to retrieve the desig- 
nated file. Processor 1 is then interrupted 
by processor 2. Processor 1 recognizes the 
interrupt request and protocol communi- 
cation as a disk access protocol. Processor 2 
then passes the shared slot with the 8 K 
memory block to processor 1. Processor 1 
reads the designated file from the disk unit 
into the 8 K memory block. Then processor 
1 passes the shared slot with the 8 K 
memory block back to processor 2. Pro- 
cessor 2 may then use the file's contents as 
desired by user 2. 

User 1 has requested a shared slot with 
an 8 K memory block which is to be used to 
transfer a file to the line printer. Since 
processor 2 has finished with the shared slot 
and its attached 8 K memory block, it passes 
the slot over to processor 1 . User 1 then 
reads the requested file into the 8 K memory 
block. The protocol for printing the file is 
initiated (processor 1 interrupts processor 3). 
Processor 3 recognizes the interrupt request 
and the line printer access protocol. Pro- 
cessor 1 then passes the shared slot and the 
8 K memory block over to processor 3. 
Processor 3 reads the contents of the mem- 
ory and prints them to the line printer. 

Even though the description is tedious 
and long, the actual transfers of information 
are quick and relatively easy. It is important 
to note that the software is distributed 
among the three processors in the local net- 
work. The software is therefore broken into 
distinct modules best suited to their host 
processors and current configurations. This 
keeps the software overhead per processor 
small in relation to the user buffer areas and 
user support programs. 



As an example, figure 1 shows three 
processors loosely coupled by using shared 
slot arrangements and protocol modules. 
The user at processor 2 would like to read a 
file from the disk unit which is dedicated 
to processor 1. The user at processor 1 



Shared Slot Arrangement Hardware 

The shared slot arrangement is used to 
extend the busof an existing microcomputer. 
The actual switching mechanism is under the 
control of small software subroutines dis- 
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Figure I : Loosely coupled network using protocol and shared slot modules. 



tributed throughout the local network. An 
8 line to 1 line multiplexer is used to con- 
struct the actual switching mechanism. 
Three lines, which describe the current pro- 
cessor number, determine which of the 
switches is to be made or broken. When a 
connection is broken, the shared slot is said 
to be deallocated. The status lines then 
reflect this condition. When a shared slot 
connection is made, it is allocated and the 
status will again reflect the change in the 
condition of the shared slots. The last 
available status can be read by any pro- 
cessor in the local network at any time. This 



also holds true for the current processor 
number (see figure 2). 

Protocol Module Hardware 

Figure 3 shows how the protocol modules 
are controlled by the receiving processors in 
the local network. Processor 1 is the origi- 
nating processor in this example. It has 16 
programmable memory locations which it 
uses to communicate with the other pro- 
cessors of the system. The other processors 
in the system each have a protocol module 
capable of reading one of those 16 memory 
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Figure 2: The existing processor bus can be extended by adding a shared slot arrangement. 
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Figure 3: Protocol modules are controlled by the receiving processors within the local network. 



locations. However the other processors 
(receiving processors) are unable to write 
to these memory locations. Therefore these 
memory locations look like read only mem- 
ory to each of the receiving processors. 

Since each receiving processor has a 
protocol module unique to each of the other 
processors, it may read another processor's 
protocol independent of the other pro- 
cessor's reads. The receiving processor has a 
multilevel interrupt interface that deter- 
mines the number of the processor generat- 
ing the interrupt. It is from this interpreta- 
tion that the receiving processor determines 
which protocol to read. A protocol module 
then decodes the byte specification (from 
the receiving processor) to determine which 
memory location (from the originating 
processor's communication area) is to be 
transferred to the receiving processor. 

By multiplexing the memory in this 
fashion, a considerable saving in actual 
wire connections is possible. Instead of 



running 128 lines between all processors 
(this is one way), only 16 lines are run. 
These 16 lines carry all the information 
necessary to specify a protocol memory 
location exactly and also to transmit inter- 
rupt request signals from the originating 
processor to the receiving processor. 

Summary 

A loosely coupled distributed network of 
microcomputers was formed using protocol 
and shared slot hardware modules. System 
information is passed in bursts of read opera- 
tions by the receiving processors. Software 
at the receiving processor determines the 
appropriate action to take in each instance. 
The software routines also update the shared 
slot arrangement status and control signals 
and thus allow any of the attached resources 
to be shared. By joining multiple copies of 
the basic modules, expansion of this frame- 
work is easily accomplished." 
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I haven't stopped laughing since I read Steve Ciarcia's new book, 

"TAKE MY COMPUTER... PLEASE!" It's Steve's first full length book, 

and it's the funniest to come along in years! It's even funnier 

if you're into computers! Just one crazy misadventure after another, 

based on Steve's true experiences, and his computer's inability to cooperate. 

You'll roar when you read how he tries to win at Jai-Alai and gets beaten 

at his own game. Or how he attempts a stock market killing that goes wrong 

when he logs into his broker's computer circuit! Imagine what happens 

when our hero sets up a computerized speed trap! And you'll fall on the floor 

when our hero builds a foolproof computer burglar alarm, 

and then locks himself out of the house with a souffle in the oven! 

You can't beat this book for computerized belly laughs. It's got lots of 

hilarious drawings that make Steve's easy writing style come to life even more. 

And, you can't beat the low, low price of only * 5.95 + S/H! 

Order your copy of "TAKE MY COMPUTER... PLEASE!" Do it today. 

It will tickle your fancy. 



liililli 






a =st 



lakeroyc 

...please! 

by STEVEN CIARCIA 



An outrageously funny 
book about a creative 
eager beaver and his 
uncooperative personal 
computer. 128 fun-filled 
pages. Hilarious illustra- 
tions. Hard cover. 
Order your copy now. 
Only $5.95 + S/H. 
Another SCELBI 
hardcore software book! 





ScClbl Publications See '* at y° ur favorite computer/electronics dealer. 



P.O. Box 133 PP STN 
Milford, Connecticut 06460 

(A division of Scelbi Computer Consulting, Inc.) 
(203) 874-1573 



Or order direct from SCELBI: Price shown for North American customers. Master Charge, VISA, 
Postal and Bank Money Orders preferred. Personal checks delay shipping up to 4 weeks. 
Pricing and availability subject to change without notice. IMPORTANT! Include 750 postage/ 
handling for each book delivered by U.S. Mail Book Rate or $2 for each book shipped 
First Class or via UPS. 
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Programming Quickies 



Checkbook Balancer 



Rod Hallan 

Road Runner Ranch 

POB73 

Tombstone AZ 85638 



100 PRINT "CHECKBOOK BALANCER" 

105 REM "BY ROD HALLEN - TOMBSTONE, ARIZONA-17 DEC 1977" 

110 PRINT 

120 INPUT "STATEMENT BALANCES", A 

130 INPUT "CHECKBOOK BALANCE $", B 

140 PRINT "CHECKS NOT CLEARED $"; 

150 INPUT C, 

160 LETT=T+C 

170 IF C>0 THEN GOTO 150 

180 PRINT "DEPOSITS NOT RECORDED $"; 

190 INPUT D, 

200 LET U=U+D 

210 IF D>0THEN GOTO 190 

220 LET E=(A-T)+U 

230 LET F=B-E 

240 PRINT 

250 PRINT 

260 PRINT" 

270 PRINT 

280 PRINT 

290 PRINT' 

300 PRINT 

310 PRINT 

320 PRINT 

330 IF F>0THEN PRINT "CHECKBOOK OVER BY $"; F 

340 IF F=0 THEN PRINT "CHECKBOOK BALANCES" 

350 IF F <0 THEN PRINT "CHECKBOOK UNDER BY $"; ABS (F) 

360 PRINT" " 

370 END 

Listing J : Checkbook balancing program written in Processor Technology 
BASIC 5. 



'CHECKS NOT CLEARED -TOTAL$";T 
'DEPOSITS NOT RECORDED - TOTAL $"; U 



'ACTUAL BALANCE $"; E 




CP/M™ 

LOW-COST 

MICROCOMPUTER 

SOFTWARE 

CP/M™ OPERATING SYSTEM: 

• Includes Editor, Assembler, Debugger and Utilities. 

• For 8080, Z80, or Intel MDS. 

• For IBM-compatible floppy discs. 

• 5100-Diskette and Documentation. 

• $25-Documentation (Set of 6 manuals) only. 

MAC™ MACRO ASSEMBLER: 

• Compatible with new Intel macro standard. 

• Complete guide to macro applications. 

• $90-Diskette and Manual. 

SID™ SYMBOLIC DEBUGGER: 

• Symbolic memory reference. 

• Built-in assembler/disassembler. 

• $75-Diskette and Manual. 

TEX™ TEXT FORMATTER: 

• Powerful text formatting capabilities. 

• Text prepared using CP/M Editor. 

• $75 Diskette and Manual. 



1 D.G.TflL RESEARCH 

P.O. Box 579 • Pacific Grove, California 93950 
(408) 649-3896 



I balance my checkbook each month by 
adding together the statement balance and 
any deposits which are made after the state- 
ment date. I then subtract from this the 
total of all checks which have been written 
but not cleared by the statement date. The 
answer should agree with the balance shown 
in my checkbook. 

The program in listing 1 is my checkbook 
balancer written in Processor Technology's 
BASIC 5 for my SOL system. It follows the 
formula: 

Statement Balance + Deposits Not 
Recorded — Checks Not Cleared = 
Actual Balance. 

Lines 120 to 210 input the necessary infor- 
mation, lines 220 and 230 compute the an- 
swers, and lines 240 to 360 print the results. 
Lines 150 to 170 ask for "checks not cleared" 
one at a time and keep a running total. 
When you have entered all of the checks, 
type and program control will move to 
line 180. Lines 190 to 210 work in the 
same way. Entering a after all deposits 
not recorded have been entered causes 
program execution to move to line 220. 

A quick scan through listing 1 will 
reveal that the printed results are the total 
amount of checks not cleared, the total 
amount of deposits not recorded, the 
current balance and the status of your 
checkbook balance. This last value is indi- 
cated as either over or under balanced 
and by how much. If the answer is over 
or under, you have the task of finding 
out why. One thing to remember; if you 
haven't been balancing your checkbook 
every month, you may have been carrying 
a bad balance for some time without know- 
ing it. If the difference is not too large, 
the best method may be to enter the actual 
balance in your checkbook and run the 
program each month from now on. 

The task that the checkbook balancing 
program performs used to take me ten min- 
utes with a pencil and pocket calculator. 
Considering that it now takes about three 
minutes and is only required once a month, 
not much time has been saved. However, 
as more and more of my chores are com- 
puterized, the amount of time freed for 
other uses increases rapidly. 

[A variation of this program will be required 
for those who use "negotiable order of with- 
drawal" checking accounts which pay about 
5 percent per annum interest. . . .CH/" 
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Circle 95 on inquiry card. 



See It All at Once! 



with a 



Screensplitter 



Text Editing and 
Multiple Process 
Display System 

from Micro Diversions J 





S-IOO Buss 



VISA 

master charge 



$295 Kit 

$395 Assembled 

$15 Owner's Guide only 

Micro Diversions, Inc. 
8455-D Tyco Road 
Vienna, Virginia 22180 
(703) 827-0888 



unretouched photo 13" or larger slow phosphor monitor recommended 



■ 40 lines, 86 characters/ line 
UPPER/ lower case full ASCII 
with special symbols 

■ Onboard intelligence: 
1K byte fast subscreen 
control, positioning and text 
formatting software 

■ Custom reprogrammable 
character generator 

for unusual applications 

■ 140 page Owner's Guide 
covering hardware, software, 
system integration 

■ Available from stock 



Circle 225 on inquiry card. 
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HOU DIDN T KNOW! \ 



OAE'S new PP-2708/16 

PROM Programmer is the 
only programmer with all 
these features: 

• Converts a PROM memory 
socket to a table top pro- 
grammer: No complex inter- 
facing to wire — just plug it 
into a 2708 memory socket* 

• A short subroutine sends 
data over the address lines 
to program the PROM 

• Programs 2 PROMS for less 
than the cost of a personal- 
ity module. (2708s and TMS 
2716s) 

• Connect 2 or more in paral- 
lel — super for production 
programming 

• Complete with DC to DC 
switching invertor and 10 



•Pat's Pending 



turn cermet trimmers (for 
precision pulse width and 
amplitude alignment) 

• All packaged in a handsome 
aluminum case 

PP-2708/16 . . A & T $295. 

PP-2716 (Programs Intel's 
2716) A & T $295. 

OAE 

Oliver Advanced Engineering, Inc. 

676 West Wilson Avenue 

Glendale, Calif. 91203 

(213) 240-0080 




■ P 







ADM-3A 756 

™ ™^^^ ■ w ■' ^^^ — ™ Plus Rhinnina 



00* 



IN KIT FORM 

80 CHARACTERS/LINE 
24 LINES/SCREEN 
ADDRESSABLE CURSUR 
9, 10, or 11 BIT WORDS 



Plus Shipping 
and Handling 



• 75-19,200 BAUD 

• FULL & HALF DUPLEX 

• ODD/EVEN/NO PARITY 

• RS232 INTERFACE OR 
20 ma CURRENT LOOP 



GET COMPLETE DETAILS WITH A DIRECT CALL: 
214 258-2414 TWX 910-860-5761 TELEX 73-0022 

800 527-3248 



mjna ^sa-^qntt iwa aiu-oou-s/t 
capital 



equipment brokers 

\ 930 N. BELTLINE • IRVING, TEXAS 75061 I 



Continued from page 6 

number of vendors, at prices in the $2000 to 
$5000 range. This hardware basis for soft- 
ware tools includes a processor, as much 
memory above about 16 K bytes as possible, 
a terminal device, and electronically 
addressable mass storage on floppy disk or 
its equivalent. (Two drives are much much 
preferable to one, so copies can be made; I 
have only one drive and feel the lack every 
time I have to transfer to a new disk.) A 
printer, such as my obsolete Model 33 Tele- 
type, is useful whenever final listings or 
working maps of the source code are needed. 
In my case, the processor and peripherals 
were designed and integrated personally, but 
numerous commercial hardware products 
are essentially identical in function and 
probably less expensive if you value time 
spent. 

Readers interested in doing similar 
projects with nonhomebrew equipment 
will undoubtedly have an easier time of it, 
since chances are that a good operating 
system and assembler, BASIC interpreter 
or Pascal compiler would be available for 
use in creating the programs. I was stuck 
with my crude earlier version editor, a 
kluge hand assembled operating system, 
and a very good macroassembler (but still 
an assembler with all the defects of assembly 
language). People using BASIC can probably 
create assemblers, text editors, or inter- 
preters far easier than I could with my 
system such as it was: witness the Tiny 
Pascal project of Herbert Yuen and Kin-Man 
Chung in this BYTE, several text editors 
and assemblers I know about, and my friend 
Dan Fylstra's 6502 assembler in BASIC 
which is marketed for the PET by Personal 
Software. 

But never mind the lack of the ultimate 
in tools. Part of the reason for deciding to 
work on a text editor was that in addition 
to exploring the software design aspects, 
I would in effect be using the previous 
tools to bootstrap a better set of tools. 
(Ah, you may note, there was a pragmatic 
and short-term result of the project; like 
many activities with long-term good effects, 
there are short-term good effects here, too.) 

In my earlier editor, written in 1976, the 
emphasis was on simplicity and getting an 
editor written in minimal time subject to 
the constraints of not having an editor. As 
a result, I took coding shortcuts which are 
functionally correct but not particularly 
fast. Thus all operations were on an incre- 
mental character by character basis. For 
example, insertions in very long files take 
incredibly long amounts of time per char- 
acter since the entire file must be shifted. 
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Circle 41 on inquiry card. 
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16K STANDARD RAM— $285 

KIT— 450 nsec. Ideal for SOL 20, IMSAI 8080, etc. 

For 4 Mhz. systems — order our board with 250 board— full factory assembly, burn-in, testing, 1- 
nsec. memory chips — priced at $320. For either year warranty on both parts and labor — add $25. 



DIP Switch Addressing 



First Quality Components 



• All Inputs Buffered 



Off-the-Shelf Availability 



Fully Static TMS 4044 



• Full Year Guarantee 



Circle our Reader Service Card Number for free Catalog 



Contains a complete description of our products 
including the recently announced 16K PLUS premium 
RAM which is ideal for Cromemco systems (see 



October ads). Also contains parts, 8K RAM versions, 
schematics, specifications, full warranty statements, 
previews of new products such as our 8086 CPU board. 



Texas Instruments 




TMS 4044 - 


$ 5 


450 nsec. — Quantity 64 




Factory Prime memory chips, guaranteed gooc 


i. 


250 nsec. 450 nsec. 


1-31 chips $8 
32-63 chips 7 
64-over 6 


$7 
6 
5 


For orders under $50 — add $2 handling. 





Guarantee: Kits — All parts guaranteed for one year. 
Factory assembled units for USA customers — Both parts and 
labor guaranteed for one year; ten day return privilege. Factory 
assembled units for foreign customers — parts guaranteed for 
one year; no return privilege. 

Direct Factory Orders — you may phone for VISA, MC, 
COD orders. ($3 handling charge for COD orders only). 
Purchase orders accepted from recognized institutions. 
Personal checks OK but must clear before shipment. Shipped 
prepaid with cross-country orders sent by air. Shipping — 
normally within 48 hours. Washington residents add 5.4% tax. 
Our 16K STANDARD and Premium 16K PLUS board are also 
available through most computer stores. 



fs« 






Seattle Computer Products, Inc. 



1114 Industry Drive, Seattle, WA. 98188 
(206) 255-0750 
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Article! Policy 

BYTE Is continually seeking quality 
manuscripts written by Individuals who 
are applying personal computer systems, 
designing such systems, or who have 
knowledge which will prove useful to 
our readers. For a more formal de- 
scription of procedures and require- 
ments, potential authors should send a 
large (9 by 12 inch, 30.5 by 22.8 cm), 
self-addressed envelope, with 28 cents 
US postage affixed, to BYTE Author's 
Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are 
purchased with a rate of up to $50 per 
magazine page, based on technical 
quality and suitability for BYTE's 
readership. Each month, the authors 
of the two leading articles In the reader 
poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus 
checks of $100 and $50. Unsolicited 
materials should be accompanied by full 
name and address, as well as return 
postage.* 



The new editor program was the last soft- 
ware project which I would implement while 
having to put up with the older editor's 
faults. 

Designing and Implementing the Program 

I have a number of biases in the design of 
editor programs, biases which reflect the 
hardware I have and my philosophies of 
interaction. This is one of the reasons for 
engaging in a do-it-yourself design. 

For example, I am personally devoted 
to that school of text editing which uses a 
minimum of keystroking, where single keys 
for the most part are used to invoke all 
commands. I am also committed to avoiding 
my own stupid errors which can be dis- 
astrous if the wrong single key is pressed. So, 
I oriented the editor design to single key- 
stroke inputs which have three general 
classes of potential disaster if inadvertently 
invoked. 

There are benign functions which can 
always be executed by mistake without 
hurting the file. These are commands like 
print or go to the next line or back up the 
character pointer or go to the beginning of 
the file. In each case, the command merely 
manipulates file pointers without many 
side effects. These commands are executed 
by single keystrokes. 

A second class of functions are what 
might be called really serious because of 
the effects they may have on the file. In 
this class are found things like insert text 
at the current character location, replace 
text at the current character location or 
execute the macrostring. To protect the 
file from inadvertent use, these commands 
require use of the control or shift key on 
my terminal to generate various ASCII 
control characters. The control key must 
be pressed at the same time as some other 
key, so a 2 key and 2 finger combination is 



required, typically with the left hand on the 
control or shift key and the right hand 
picking the particular command key. 

And finally, there is a whole class of 
potentially disastrous commands like write 
the file to disk, read the file from disk, 
assemble a program, load a program, jump 
to an arbitrary address and so on. These 
commands are typically invoked by a shift 
or control character so that two keys must 
be pressed as in the previous class. Then, to 
provide further protection, a message is 
displayed on the terminal requesting con- 
firmation with an arbitrary character. An 
escape character can be input if the oper- 
ation is to be aborted before the text buffer 
is actually or potentially zapped. 

Another example of a personal bias is 
that the editor would have to have pro- 
visions for search and change operations, 
execution of macro strings of editor com- 
mands, and the ability to move blocks of 
text around from one place to another in 
the file. Not all editors (especially not the 
typical BASIC interpreter's editor) have this 
sort of capability. Most separately available 
programs which go under the name of 
text editor have these capabilities. 

There is a myriad of much more detailed 
choices involved in the design of a program 
for text editing, for example: how to allo- 
cate memory, how to decode commands, 
internal coding conventions, provision for 
expansion into a full operating system 
monitor within the framework of an editor. 
The educational results of the editor writing 
process are: a specific personal involvement 
with complex questions, the necessity of 
making the choices involved in the design 
within the framework of these questions, 
and a broader understanding of computing. 
So, if you want an answer to the question: 
"What educational and pragmatic project 
can I do with my computer?", my answer 
would be, "write an editor."" 



KEYBOARD: fully professional. Full 126 ASCII upper 'HE rJ'OU 

& lower case characters with 79 keys including 

a 16 key numeric pad. 

CPU: Z-SO Processor 

GRAPHICS: 64 pre-defined graphic 

chars, and 64 user defined chars. 

alternately all 128 graphic chars. 

may be user defined. Resolution 

240 x 512 points, cursor control, 

and 64 chars, by 30 lines. 

MEMORY: 4K byte power-on monitor, 8k 

byre user RAM, and 8k byte PROM external 

cartridge with Microsoft BASIC standard. Cartridges allow 

you to change operating systems & languages without any 

modification to the standard hardware by simply inserting a 

See us of booth 233 at the West Coast Computer Faire. 

For complete information write to: PERSONAL SYSTEMS CONSULTING 
Photography by Jomes 6 Linda Neufeld (714) 443-5353 




PROM cartridge in a side slot. 

I/O: serial RS232 300/1 200 baud port, full 
parallel port, dual cassette recorder port 

at 300/1 200 baud. 
EXPANSION: up to 32k RAM on board I/O 
to S-1 00 extension box for 
additional memory and any 



other S-1 00 peripheral boards. 
PRICE: $695 (does not include 
CRT or cassette.) 
8K RAM $695.00 available soon 
1 6K RAM $1 1 50.00 includes a direct 
hook-up to your TV. available now. 
32K RAM $1 395.00 available now. 
EDUCATIONAL AND CLUB DISCOUNTS AVAILABLE 
PERSONAL CONSULTANT AND DEALER INQUIRIES INVITED 

P.O. Box 20266 El Cajon, California 92021 

Ad Design, Joanne Oe Vore KwiK Kopy Printing #215 
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Circle 303 on inquiry card. 



SOLID STATE 
MUSIC IS 




We won'r mislead you any longer. Solid 
Store Music — fhe name is misleading 
because we're so much more than 
just music synthesizer boards. We offer 
rhe widest line of S-100 boards in the 
industry. Memory boards for RAM, 
ROM, and EPROM. Video interface 
and I/O boards, extender and mother boards, pro- 
totyping and vector jump boards, a new CPU board, 
and, of course, music boards. So we're changing our 
name to SSM* 

You've been enjoying fhe pleasures of our company 

for over four years now. Few competitors con soy as 

much. In fact, Solid State Music was building quality 

boards when the first S-100 bus left the Altair® station. 

As SSM* we will continue to offer boards that pro- 



vide quality, flexibility, and good design. Boards that 
represent value. Not the least expensive. Not the most 
expensive. Simply the best combination of price and 
quality available. That's SSM* 

Solid State Music has been known for service. Fast 
delivery ready customer support, and a strong prod- 
uct warranty Our name is changing. Our tradition of 
service is nor. Orders still shipped from stock. A one 
year warranty on assembled and tested boards, 90 
days on kits. And our people are still on hand, still glad 
to answer your questions. 

Check out the Blue Boards of Happiness when you're 
after Solid State Music quality, reliability and flexibility 
backed by the friendly support of rhe oldest 5-100 
board manufacturer in the marketplace. If you liked us 
as Solid State Music, you'll love us as SSM* 



357 



21 16 Walsh Avenue 
Sanra Clara, CA 95050 
(40S) 246-2707 



We used to be Solid State Music. We still make the blue boards. 



Circle 335 on inquiry card. 



BYTE November 1978 71 




A 




You can rely on SCELBI publications. Because 
Computer info that is fun and exciting. 
Written and illustrated with YOU, the compute 



IS 




NEW! 



"Learn Micro-Computers." Quickly, easily 
and enjoyably. For the beginner just 
getting started in microcomputers. 



BYTE November 1978 



Here are all the fundamentals behind the operation of virtually all micro- 
computers. Everything the beginner needs in one handy package. Contains 
the popular book Understanding Microcomputers. Written in simple English. 
Clear. Concise. Accepted as the standard for the neophyte, you must own 
this 300-page no-nonsense, easy-reading text. Includes simple-to-use 
glossary of key microcomputer words. Companion cassette helps you get 
right into it. Chapter-by-chapter talking synopsis. Key review questions. 
{References to page numbers for further review. You'll gain extra knowledge 
needed for reading and understanding computer magazines, manufacturer's 
literature and to feel "at home" around computers. A great new idea 
developed by the computer experts at SCELBI. Get Yours Now! At your 
favorite computer electronics dealer. Or order direct. Learn Micro- Computers, 
only $14.95. Paperback edition of book alone: $9.95. Hardcover 
edition alone: $14.95. Shipping handling extra.* (Available after December 1) 



they make sensel They're easy to read and understand. 
For the neophyte. The pro. The advanced wizard. Everyone, 
hobbyist in mind. 



SCELBI's Software Gourmet 
Guides and Cookbooks for 
''8080" and "6800" 

Now you can cook up mouth- 
watering programs. Delectable 
"how to" facts include "8080" or 
"6800" instruction sets. How to 
manipulate stacks. Flow charts. 
Source listings. General purpose 
routines for multiple precision 
operation. Programming time delays 
for real time. And much, much 
more. Includes floating point arith- 
metic routines. Specify "8080" or 
"6800". Get your copy today! 
They're at your favorite computer/ 
electronics dealer. Or, order direct. 
8080 Paperback: $10.95. Vinyl: 
$12.95. Hardcover: $14.95. 6800, 
Paperback only: $10.95. 
Shipping/handling extra.* 




NEW! 




Steve Ciarcia's 
hilarious new 
computer novel, 
"Take my computer 

. . .please!" 

An uproariously funny full length 
book about Steve's true-to-life 
misadventures and his computer's 
inability to cooperate. Read his 
off-the-wall attempt to beat the 
Jai-Alai system. Or how he attempts 
a stock market killing but logs 
wrong info into his broker's 
computer. What happens when 
Steve sets up a computerized 
speed trap? And page after belly 
laughing page of nonsense, jollies 
and even illustrations to bring the 
stories to life. 128 pages. Hard 
cover. You've got to get yours now! 
See it at your favorite computer/ 
electronics dealer. Or, order direct. 
$5.95. Shipping/handling extra.* 



The Z80 Instruction Handbook 
now available! 

Your complete guide to the 
powerful Z80 instruction 
set. This handy, com- 
pact reference pro- 
vides a clear ex- 
planation. It's an 
ever ready instant 
reference that can 
be carried in your 
pocket. Explains 
the instruction set, 
in meticulous 
detail. Industry 
standard mnemonics 
are used throughout. Machine 
codes are presented in both octal 
and hexadecimal format. A con- 
venient index lists all instructions 
alphabetically along with machine 
codes and timing information. 
Don't wait. It's available at 
computer and electronics retail 
outlets or direct from SCELBI. 
Only $4.95. Shipping/handling extra. 




Looking for holiday gift ideas? Give someone the world 
of computers! Make it a SCELBI publication. They 
make excellent Christmas gifts. There's one just 
right for that special someone on your list. 

Scelbi Publications 

P.O. Box 133 PP STN, Milford, CT 06460 
(a division of Scelbi Computer Consulting, 
(203)874-1573 



Inc.) 



* Prices shown for North American customers. Master Charge. 
VISA, Postal and Bank Money Orders preferred. Personal 
checks delay shipping up to 4 weeks Pricing and availability 
subject to change without notice. IMPORTANT! Include 75c 
postage/handling for each book delivered by U.S. Mail Book 
Rate or $2 for each book shipped First Class or via UPS 



Machine Language Puzzler 



routine; the second value, Y, is passed to 
the subroutine in the accumulator. 

To call TIMOUTN, the following general 
procedure is used: 



TIMOUT 



Questions 



PUSH A 
MVI A,#Y 
CALL TIMOUTN 
POP A 



(a) What is the total time delay (calcu- 
lated in machine states) obtained 
from TIMOUTN if: 



Christopher Strangio 

CAM I Research 

43 Bailey Rd 

Watertown MA 02172 



Subroutine "TIMOU1 N" is used to intro- 
duce a time delay in the execution of a main 
program. The program, written in 8080 
assembly language, is shown as follows: 







t 


TIMOUTN: 


PUSH B 


10 




MVI B.#X 


5 




OCR A 


5 


LOOP: 


CPI 


5 




CNZ TIMOUTN 


10* 




ULH B 


5 




JNZ LOOP 


10 




INR A 


5 




POPB 


10 




HET 


10 



Assume that this many total machine states are re- 
quired for each instruction. Note that the call 
instruction marked * has been arbitrarily assigned 
a fixed time of IO to simplify the calculation. 

Two numerical values are needed by 
TIMOUTN to define the delay period. The 
first value, X, is loaded with an MVI (move 
immediate) instruction inside the sub- 



1 ) X = 1 and Y = 1 

2) X = 2 and Y = 1 

3) X = 1 and Y = 2 

4) X = 2 and Y = 2 

(b) Which instructions determine the 
basic period of delay in TIMOUTN? 
What is the period of the basic timing 
loop? 

(c) It is interesting to note that if X = Y 
= hexadecimal OF, the time delay 
provided by TIMOUTN would be 
approximately 416,000 years (assum- 
ing the processor clock period is 1 /us 
per state)! Under these conditions, 
what is the maximum number of 
bytes by which the stack would grow 
during the execution of TIMOUTN? 
(If X = Y = hexadecimal FF, the 
total time delay would be far longer 
than the known age of the universe, 
about 4 billion years!) 

(d) The period of the basic loop, found 
in part (c), can be labeled Q. In terms 
of X, Y, and Q, write a simple alge- 
braic equation that approximate- 
ly describes the total delay of 
TIMOUTN. The answers to this 
puzzle are found on page 138. But 
don't go there just yet; try puzzling 
out the answers first." 
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MULLEN Computer Products 

BOX 6214, HAYWARD, CA 94545 



Since we redesigned the Reiay/Opto-isolator Control Board 
and brought its price down to $88. we've heard about lots of 
applications. Robots. Solar energy. Model railroads. Disco 
lights. Time lapse photography. Even an automatic cat feeder. 

But we want more applications to include in our continuing 
series of applications notes, and this is where you come In. 

In case you haven't seen our Controller Board, it includes 8 
reed relays that respond to an B bit word; additionally, 8 opto- 
isoiators accept signals from the outside world for hand- 
shaking or further control purposes. In essence, you have a 
switching system with all the Intelligence of a computer at 
your command. 

So, let your imagination run wild, then tell us your idea for 
an application . . . you just might win a free way to implement 
that idea. 



Contest Rules: For further information on Mullen Computer Products, visit your local 
computer store or write us All entries must oe postmarked no later than midnight, Dec. 
15, 19r*S, and become property of Mullen Computer Products Entet as often as you wish. 
Duplicate prizes awarded In case ot tie. Please prlnl your name clearly on the entry. Try to 
keep descriptions short, but If you get carried away describing some fantastic scheme 
we'll understand. Good luck, and we look forward to hearing from you. 
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Technical Systems Consultants, Inc. 



TSC, Technical Systems Consultants, is 
the software company for all the newest, 
most innovative ideas in computer 
software. TSC builds a variety of pro- 
grams, packages and games so you can 
get down to business or just some fun. 



^^ ^^| Technics 

lis 

Scfiiuara 
Sniivir 



Text Editing System 

The most complete and versatile editor 
available for the 6800 and 8080 micro. 
The system is line and content oriented 
for speed and efficiency and features 
such commands as block move and copy, 
append and overlay, as well as string 
manipulators. The 6800 version requires 
5K beginning at hex, the 8080 needs 
6K starting at 1000 hex. Both should 
have additional file space as required. 



Text Processing System 

As a complement to the Editor, the 
Processor supports over 50 commands 
for left, right or center justification, titling, 
paging and general text output formatting. 
A loop command is available for repeated 
formatting jobs such as form letters. Also 
included are capabilities for macro 
definition to build special formatting 
commands. The program requires about 
8K of RAM and previously edited text. 



The Mnemonic Assembler 

The ideal addition to the Text Editing 
System, together they form a complete 
program development center. The 
Assembler is one of the most versatile 
available and allows for easy adaptation 
to most systems. The Assembler is many 
times faster than other resident assem- 
blers. Requires aproximately 5.5K plus 
file and symbol table space. 



SL68-24 

SL68-24C 
SL68-24P 
SL68-24D 
SL68-24F 

SL80-10 



6800 Text Editing 
System 
w/cassete 
w/ paper tape 
w/mini flex disc 
w/flex disc 



8080 Text Editing 
System 

SL80-10P w/ paper tape 
SL80-10F w/ CP/Mdisc 

Space Voyage 

SL68-5C w/cassette 
SL68-5P w/paper tape 
SL80-9P w/paper tape 

6800 Disassembler 



SL68-27C 
SL68-27P 



w/ cassette 
w/paper tape 



$23.50 
$30.45 
$31.50 
$31.50 
$50.00 

$28.50 
$37.50 
$40.00 



$18.95 
$19.00 
$19.00 



$15.95 
$13.00 



SL68-29 

SL68-29C 

SL68-29P 

SL68-29D 
SL68-29F 



6800 Text Processor 
w/cassette 
w/paper tape 
w/mini flex disc 
w/flex disc 



$32.00 
$38.95 
$40.00 
$40.00 
$75.00 

$32.00 
$41.00 
$50.00 



SL68-26 

SL68-26C 
SL68-26P 
SL68-26D 
SL68-26F 



6800 Mnemonic 
Assembler 
w/cassette 
w/paper tape 
w/mini flex disc 
w/flex disc 



SL80-1 1 8080 Text Processor 
SL80-11P w/paper tape 
SL80-11F w/ CP/Mdisc 

Relocator 

This self-prompting, easy to use program 
relocates object code in RAM or from 
tape. Complete instructions included for 
making the TSC Editor and Assembler 
or Editor and Text Processor co-resident. 
(As sold they reside in the same area.) 
Just over 1K in length. 



$23.50 
$30.45 
$31.50 
$31.50 
$50.00 

$25.00 
$34.00 
$40.00 



Micro BASIC Plus for 6800 



SL68-19C 
SL68-19P 



w/cassette 
w/paper tape 



$22.90 
$21.95 



SL68-28 
SL68-28C 

SL80-13 
SL80-13P 



6800 Relocator 
w/cassette 

8080 Relocator 
w/paper tape 



$ 8.00 
$14.95 

$ 8.00 
$13.00 



SL80-12 8080 Mnemonic 

Assembler 
SL80-12P w/paper tape 
SL80-12F w/ CP/M disc 

All programs include complete source 
listing. Cassettes are in the Kansas City 
standard format. 

All orders should include check or money 
order. Add 3% for postage and for orders 
under $10, please add $1 for handling. 
Send 25* for a complete software 
catalog. 



6800 Floating Point Package 

SL-68-4 Floating Point 

Package $6.50 

SL68-4P w/paper tape $9.50 

Technical Systems 
Consultants, Inc. 

r^y\ Box 2574 W Lafayette. IN 47906 

Specialists in Software & Hardware for Industry & the Hobbyist 
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Photo 7: A stepper motor controlled scanning sensor capable of detecting 
both infrared and visible light. A photo detector is mounted at the focal point 
of an inexpensive parabolic solar cigarette lighter. The computer controlled 
unit is capable of following a moving flashlight, detecting headlights in a 
driveway, and many other applications. 

I've Got You in My Scanner! 

A Computer Controlled Stepper Motor Light Scanner 



Gispcis's 

Qipcuit 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 



"Boy, sitting here is really relaxing, isn't 
it, Lloyd?" I leaned back in the recliner and 
looked out of my living room window at the 
dense forest no further than 30 feet from 
where we sat. The sliding glass doors were 
open and occasionally some furry little 
animals could be seen darting in and out 
through the underbrush feverishly searching 
for dinner. The setting midsummer sun 
created an orange and yellow background 
for the beautiful scene. I wondered why I 
had ever waited for five years before moving 
out of the city. All that noise and conges- 
tion. This was so peaceful. 

"It's very nice up here, Steve. I especially 
like the big driveway. You have lots of room 
to park cars. When are you going to chop 
down all these trees and put in a lawn like 
everybody else?" 

Although I was not actually far enough 
removed from such suburban beatitudes to 
scoff with impunity, I piped back, "Bah! We 
moved out here to get away from the rest of 
the world. The last thing I want to do is be 
reminded of civilization, whether that means 
people or grass." The alternative I much pre- 
ferred was to turn into a leaf shrouded com- 



puter hermit. "Lloyd, if I could figure a way 
to put in a moat with alligators, I'd do it," I 
said, tongue in cheek. 

Such was the tone of our conversation 
for the next few hours. Whenever Lloyd ven- 
tured into the Connecticut wilderness (as he 
called it) he would stop by and visit me. 
Because of Lloyd's practical knowledge of 
computer related subjects I often used him 
as a sounding board for article ideas. His 
diplomatic responses sometimes disguised 
his opinions so tactfully, though, that I 
wasn't always sure what he really thought. 

Before we knew it the sun had set and 
we were enveloped in darkness. The moon- 
light cast a silvery glow across the tops of 
the trees but hardly penetrated to the under- 
brush. But the moonlight was of small con- 
sequence to us. Even with the additional dim 
light escaping from the next room there was 
barely enough illumination to discriminate 
facial expressions, but there was sufficient 
backlighting for the little night creatures to 
observe us. Having lived in my new house 
for two months I had finally become accus- 
tomed to the nocturnal sounds and no 
longer experienced heart failure whenever I 
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THE NMS 85 SERIES 
NORTHWEST MICROCOMPUTER SYSTEMS 



CLASSIC OEM DEVELOPMENT TOOLS 

85/P - $7,495 

8085, 3MHz, 54K User/10K System Memory 
1 .2 Mb Dual Density Floppies, 4ms Step, DMA 
Keyboard, RS232 Ports, Pascal, BASiCs, Assembler 
OPTIONS 
Fast Floating Point APU, 5MHz Timers, 
Ports, Modem, Clock 
™BOL, FORTRAN, Sort, Decimal, Graphics 



VINTAGE TURNKEY BUSINESS SYSTEMS 

• Accounts Receivable: Billing, Aging, 
Full Forms Data Entry 

• Word Processing: Screen Edit, Search, 
Justification, Page Numbering, 
Headings, etc. 

• Client Information Management* 

• General Ledger 

• Fuel Dispensing and Accounting 



121 EAST ELEVENTH, EUGENE, OREGON 97401 (503) 485-0626 



Circle 286 on inquiry care 



BVTL November 1978 77 



I saw a form way off in 

the darkness. It was 

definitely an erect biped 

moving through the 

trees. . . . 



detected a pair of eyeballs peering at me 
from between the tree limbs. It was, after 
all, the domain of the owl and deer and I 
was the intruder. 

I was less sure of the effect on Lloyd. 
Far away from the accustomed roar of jets 
at JFK and the traffic jams on the Long 
Island Expressway, he was suddenly very 
quiet, almost subdued, as he stared out the 
window into the darkness. Suddenly his eyes 
became focused on something in the dis- 
tance and, gripping the arms of the chair 
tightly enough to leave an impression, he 
craned his neck to get a closer look. Some- 
thing had obviously attracted his interest. 

"I saw something!" he said. 

"It's probably some possum checking us 
out or some other small animal after the 
dinner scraps I put outside." 

"No, it's no animal. At least no small one. 
I thought I saw a light too. How many pos- 
sums glow in the dark?" 

"Don't be an alarmist. There's nothing to 
worry about." 

"Look, there it is again, Steve! I think 
someone's out there." 

I, too, saw a form way off in the dark- 
ness. It was definitely an erect biped moving 
between the trees and making considerable 
noise as it went. 

We jumped from our chairs and crouched 
together looking out through the screen. The 
same thought came to both of us: "Is it 
Bigfoot?!" 

"Wait a minute," I said in a hushed tone. 
"This is Connecticut. That's absurd! How 
can it be Bigfoot? Besides, since when does 
Bigfoot carry a flashlight?" 

The bright beam of a flashlight shot from 
the stranger's hand. The dim light revealed a 
large man in coveralls dragging a heavy sack 
and carrying something over his shoulder. 

"He must have a gun!" Lloyd gulped, and 
we both dropped to floor level. "Quick! Call 
the police or something! Better yet turn on 
the outside flood lights. Maybe it will scare 
him away." 

"Look, Lloyd, if you want to become a 
moving target walking across the room to 
the light switch go right ahead." 

"How come your burglar alarm hasn't 
turned the lights on?" 

I thought about the alarm system for a 
moment and then answered, "I've got sen- 
sors all over the driveway and the road lead- 
ing to the house. I didn't put them out in 
the woods because it's more likely that 
someone would come down the road rather 
than hike through the woods." 

"How come nobody to\d him that?" 

"Look, it'll pick him up anyway if he 
comes within 50 feet of the house." 

Before Lloyd could reply, the man in the 



woods stopped in a clear area. The object 
slung over his shoulder wasn't a gun, but a 
shovel. He started to dig. 

"Steve, do you think he's burying a body?" 

I gathered up what courage I could 
and decided to go out and confront the 
perpetrator before my front yard looked like 
the aftermath of Dunkirk. "Come on, let's 
find out what he's doing." 

As we approached, the man ignored our 
presence and kept digging. Occasionally he 
pointed his flashlight into the hole, then 
dumped the contents of the shovel into the 
sack. Was there buried treasure on my 
property? 

"Excuse me, sir? Excuse me?" I said 
softly but with resolve. When I did not re- 
ceive a response I stepped closer and re- 
peated a little louder, "Excuse me, sir?!" 

"Shhhh, Sonny! Da ya wanna scare all 
these critters away? It's hard enough mak- 
ing a living these days without everyone 
getting into the act. This here is my mound, 
Sonny!" 

Mound? Sonny? I listened to his voice 
closely now and examined his features as 
best as I could in the moonlight. His accent 
was definitely Maine — deep woods Maine, 
and I put his age conservatively at 70. He 
seemed harmless enough, but I still had some 
unanswered questions. 

"Sir, do you mind telling me what you're 
digging?" 

He swung the shovel up over his shoulder 
and turned toward me. His face was weather- 
beaten and aged, yet there was a youthful 
glint in his eyes. The gravity of the situation 
evaporated as he answered, "Worms." 

"You're digging what?" Lloyd chimed in. 

"Worms," he answered again. "This hea 
mound," he pointed at the area where he 
was digging," is one of the best night crawler 
mounds in the county. Youst to be a farm 
around here, few yease back. This was the 
compost heap. Worms love it, ya know." He 
chuckled as he explained the worm breeding 
business to us city slickers. "I been diggin' 
around here off an on for 30 yease. Then 
someone came along and put a house on it." 
He pointed a boney finger at my place. 

"I had no idea . ..." I said, somewhat 
embarrassed. 

"No matter . . . them's still my worms! I 
got ten spots just like this one and I'm trans- 
plant^' my worms. You know what a night 
crawler like this is worth around here, 
Sonny?" He reached into the hole and sud- 
denly I had a handful of worms held in my 
face. I took great care to take shallow 
breaths lest I accidentally gasp and inhale 
one of the squirmers. 

"No sir. I don't fish." 

"Well, they're worth plenty. And I got to 
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dig a lot of them durin summa cause there 
ain't no worms in winta, Sonny." 

His logic was irrefutable. He obviously 
earned his living at this. I felt a bit sad for 
the old codger. His digging really wasn't an 
inconvenience as long as he only took the 
worms and left the dirt. I didn't know 
enough about night crawlers to know the 
best time of night for harvest but I was sure 
we could work something out. I held my 
hand out to his and said, "You don't have 
to transplant your worms. What's a few 
worms between friends?" 

A Modification to the Alarm System 

At the conclusion of this episode I 
couldn't help but be concerned about the 
detection logic of the sophisticated alarm I 
had installed. There were sensors across 
critical points in the driveway and the road 
leading to the house that could detect the 
presence of a car or person. But, because of 
the likelihood of false triggering by wild 
animals, I hesitated to place similar detectors 
in the woods surrounding the house. I had 
thought the woods were impassable, but I 
guess I was wrong. The common denomina- 
tor for anyone trying to make it through 
those woods at night is the necessity of a 
light. It should seem easy in principle to 
just place a light activated switch out there 
and activate the sequence when it detects 
some light source. Unfortunately, since the 
sensitivity would have to be relatively high, 
it would no doubt be accidentally triggered 
from lightning bolts and wayward fireflies. 
Complex integration and delay logic could 
be incorporated which would eliminate 
many false alarms but light level is still the 
only detection quantity. 

Since a light source such as a flashlight or 
motor vehicle would have to move to ap- 
proach the house, motion is another neces- 
sary parameter to consider. Most motion 
detection systems are passive beams whose 
sequential interruption triggers an appro- 
priate response to a time and distance 
algorithm. Such a system of infrared or 
visible light beams, sufficient to protect 
four or five acres of property, would be 
prohibitively expensive if it incorporated a 
laser light source, and probably couldn't 
work reliably without one. 

If we accept the premise that anyone 
coming through the woods on my property 
would need a flashlight or lantern, etc, then 
to detect the presence of an intruder re- 
quires a combination of light level and 
motion. 

There are a number of methods that 
achieve the desired result. The most straight- 
forward is to use a television camera, digitize 




THE BLUE BOARD 
OF HAPPINESS 

It's the new 8060 
CPU boord from SSM. 

It's blue. And it's loaded. 

(That's why it's happy.) 

Loaded with so many features. 

Just add on I/O board and 

you've got o computer. 



loaded starts with 256 bytes of on-board RAM. 
Add 2K of optional on-board 2708 EPROMs. 
Then add a power-on /reset jump circuit, and the 
availability of MWRITE, allowing use without a 
front ponel. 

And then there's o parallel input port with 
status. And enough DIP switching to moke you 
dizzy DIP controlled addressing of PROM in 2K 
blocks — of vector jump in 2K increments — of 
RAM in 256 byte increments — of input port for 
addresses to 31 in decimal. 

Like all SSM boards, the S-100 compatible 
CB-1 includes gold-plated edge connectors and 
T) low-profile sockets. And SSM support ond war- 
ranty Yet, even as loaded as our CB-1 is, the 
price won't leave you breathless. Only $144.95. 
And on introductory offer at only $129.95 
makes it even happier. (Offer expires Novem- 
ber 30. 1978.) 

Available at over 100 retail locations, or direct 
from SSM. 

Video and teletype monitor programs are 
available on EPROM for only $34.95 with the 
purchase of any SSM kir. 




SSM manufactures a full line of S-100 boards. 
How full? Too full for this ad. Just check the ad 
across the page. 




21 16 Walsh Avenue 
Santa Clara, CA 95050 
(408) 246 2707 



*We used to be Solid State Music. We still make the blue boatds. 
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Circuit Cellar experimental setup showing the parabolic scanner as it detects a candle. 



the image, and after adjusting for ambient 
light changes, compare it to a previous digi- 
tized image. Many of the most sophisticated 
alarm systems incorporate this feature. While 
it is not beyond the capability of the more 
than modest home computer, it would be 
expensive in this application. 

If You're Trying to Detect Motion — 
Move the Detector 

Detecting motion with a light level sensor 
requires that a quantity of them be placed 
throughout the detection area. As the source 
moves, the relative light levels reaching all 
the sensors can be plugged into an equation 
and the location of the source computed. 
Tracking an object is simply a case of repeat- 
ing this snapshot technique a number of 
times. Unfortunately, the concept is about 



the only part that's simple. 

An alternative approach is to point a 
light sensor at a source and then move the 
sensor to a new location. If eventually the 
source is again detected in this new position 
the source must have motion ! This of course 
presumes that there aren't so many sources 
that placement of the sensor inadvertently 
coincides with a stationary source. Small but 
discrete steps of sensor displacement will 
increase the resolution of this method. 

Build a Light Sensitive Scanning System 

I wish to back off a bit at this point and 
explain that this design is not merely a 
motion detection system. That is one of its 
numerous applications and, as previously 
stated, it is the idea that prompted its devel- 
opment. The design is a simple, yet effective, 
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We Start With A Price 
That's Hard To Beat. 



But We Don't Stop There. 

Central Data Corporation has combined the benefits 
of new technology and high-volume company sales 
to bring you a RAM board with more features and 
product options for less money. 

Lower Prices 

More Memory Capability 

To begin with, we've reduced the price of our 1 6K 
RAM board by $40 to $249. At $425— a price 
reduction of $50 — our 32K board costs less, too. 
Plus, we now offer a full 48K memory board for 
$599. These boards are expandable to 64K at a 
price of $ 1 85 per 1 6K package. Or you can start 
right out with a full 64K board for $775. 

Improved Board Design 

We've also added improvements to the board design 
at no extra cost to you. 

•Deselectable in 2K increments. Our deselect 
feature enables you to switch off any 2K to avoid 
overlap with your existing memory. 
•Fully socketed memory. This feature enables 

you to expand the memory board yourself. 
• Plug selectable addressing. Now you can 
re-address without soldering 

Other Standard Features 

•Power-saving dynamic board with on-board 

invisible refresh 
•One-year guarantee on parts and labor 
•S-100 and Z-80 compatible 

Specifications 

Storage Capacity 
Addressing 
Max. Input Load 
Output Buffering 
Access Time 
Cycle Time 
Wait States Generated 
Maximum DMA Rate 



Power Consumption 

+ 16 150ma 

+ 8 300ma 

- 16 20ma 

Other Products From Central Data 




16K,32K,48K, or64K 

16K boundaries 

One LSTTL load 

On all data lines 

450ns 

480ns 

None 

1 Mhz 



Central Data also offers, fully-assembled and in kits, 
a range of other computer products including 
(pictured above) our 2650 microprocessor, software 
packages, TV/Monitor, ASCII keyboard, and (not 
pictured) floppy disk system, to name just a few. 

For More Information 
To Place an Order 

We welcome any questions you have about our RAM 
boards or other products. To place an order, or for 
more information contact: 

Central Data 
Corporation 

P.O. Box 2484, Station A 
Champaign, IL 61820 
Ph.(217)359-8010 

Place orders prepaid or COD. Delivery is stock to 30 
days with shipping and handling prepaid in Con- 
tinental United States. Please include phone as well 
as name and address. 
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PARABOLIC 
REFLECTOR 



AND SENSOR 




C_^> 



INPUT 

SIGNAL 

CONDITIONER* 




STEPPER 

MOTOR 

CONTROLLER 



c 



8 BIT 

ANALOG TO 
DIGITAL 
CONVERTER* 



*SEE FIGURE 2 







PARALLEL 
INPUT PORT 



COMPUTER 

AND 

BASIC PROGRAM 



PARALLEL 
OUTPUT PORT 



Figure I: Block diagram of closed loop optical scanning system. The three main sections are the optics, consisting of a parabolic 
reflector and visible and infrared detector, the signal conditioner and input interface, and the stepper motor. 




Photo 2: The parabolic reflector, used to gather light for detection by the 
photo detector. 





Photo 3: Closeup of the photo detector glued to the pronged holder. 



light sensitive scanning system, A sort of 
passive radar (radio detecting and ranging 
system) if you will. It incorporates a sensi- 
tive visible and infrared light detector that 
is highly directional, In addition, it has the 
ability to accurately position itself on a 
rotational axis and sweep a wide area, much 
like a radar. 

Figure 1 is a block diagram of the device. 
The scanning system consists of three prime 
components: optics, including sensor and 
reflector; signal conditioner and input inter- 
face; and finally, for closed loop control, a 
rotational positioning mechanism consisting 
of a 7.5° resolution stepper motor. The com- 
pleted unit allows the computer to position 
its sensor in a known direction, read an ana- 
log value of the light level in that direction, 
and move to another point or track a mov- 
ing source (more on this later). 

The prime consideration in any light de- 
tection system is the optics To take full 
advantage of any positioning mechanics, the 
light sensor must be highly directional This 
is usually done with a series of lenses, the 
whole affair resembling a telescope. This 
technique is quite expensive and heavy. 
Instead of lenses, a highly polished parabolic 
reflector can be used to concentrate the 
light. One such device ideal for this applica- 
tion is an inexpensive parabolic mirror sold 
by Radio Shack for under $2 as a solar 
cigarette lighter. The unit, shown in photo 1, 
has a fork tipped hinged prong which ex- 
tends from the center to hold the cigarette. 
Already designed to be at the focal point of 
the mirror, it serves as the perfect mounting 
bracket for the photo sensor. A GE I 14F2 
infrared photo Darlington inserted into a 
phenolic sleeve is glued to the cigarette 
holder at the focal point as in photos 2 and 
3. The lens of the photo sensor should face 
the reflector 

While the photo detector is infrared by 
design, it is highly sensitive to visible light 
as well. By choosing the infrared unit, a de- 
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KITS 



Regulated Power Supply 




• Uses LM 309K 

• Heat sink provided 

• P.C. board construction 

• Provides a solid 1 amp @ 5V 

• Includes components, hardware 
and instructions 

• Size: 3-1/2" x 5" x 2" high 



JE200 5vlamp *14.95 



Function Generator Kit 



**5 






JE2206B 



* Provides 3 basic waveforms: 
sine, triangle & square wave 

* Frequency range from 1 Hz to 
100KHz 

* Output amplitude from volts 
to over 6 volts (peak to peak) 

* Uses a 12V supply or a ± 6V 
split supply 

* Includes chip, P.C. board, com- 
ponents and instructions. 



*19.95 



Digital Stopwatch Kit 



4 Digit Clock Kit 



W If if 
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UtCtKESC 
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utuiiijsjaaj 





• Use Intersil 7205 Chip 

• Plated thru double-sided 
P.C. Board 

• LED display (red) 

• Times to 59 min. 59.59 sec. with 
auto reset 

• Quartz crystal controlled 

• Three stopwatches in one: 
single event, split (cummulative) 
and taylor (sequential timing) 

• Uses 3 penlite batteries 

• Size: 4.5" x 2.1 5" x. 90" 




JE900 



*39.95 



* Bright .357" ht. red display 

* Sequential flashing colon 

* 12 or 24 hour operation 

* Extruded aluminum case (black) 

* Pressure switches for hours, minutes and hold functions 

* Includes all components, case and wall transformer 

* Size: 3-1/4" x 1-3/4" x 1-1/4" 



JE730 



*14.95 



6 Digit Clock Kit 



Jumbo 6 Digit Clock Kit 





• Bright .300 ht. common cathode display 

• Uses MM5314 clock chip 

• Switches for hours, minutes and hold functions 

• Hours easily viewable to 20 feet 

• Simulated walnut case 

• 115 VAC operation 

• 12 or 24 hour operation 

• Includes all components, case and wall transformer 

• Size: 6-3/4" x 3-1/8" x 1-3/4" 



• Four .630" ht. and two .300" ht. common anode displays 

• Uses MM5314 clock chip 

• Switches for hours, minutes and hold functions 

• Hours easily viewable to 30 feet 
•Simulated walnut case 

• 115 VAC operation 

• 12 or 24 hour operation 

•Includes all components, case and wall transformer 
•Size: 6-3/4" x 3-1/8" x 1-3/4" 



JE701 



*19.95 



JE747 



*29.95 



AVAILABLE AT YOUR LOCAL J|^ DEALER TODAY !! 

For Dealer Information, write or phone JIM PAK; 1021 Howard Avenue, San Carlos, California 94070 Ph. (415) 592-8097 
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Figure 2: Optical signal 
conditioner and analog to 
digital converter that con- 
vert light input into a 
proportional digital out- 
put. The analog to digital 
converter shown was 
described in "Talk to 
Me: Add a Voice to Your 
Computer for $35, " by 
Steve Ciarcia, June 1978 
BYTE, page 142. 



GE LI4F2 
PHOTO SENSOR 




8 BIT SUCCESSIVE 
APPROXIMATION 
ANALOG TO DIGITAL 
CONVERTER 




PARALLEL 
OUTPUT 
TO 
COMPUTER 



•Raising the value of this resistor will increase sensitivity. Lowering it will reduce sensitivity (range of resistor values is 4.7 k to 3.3 Mf2 ). 



100 

110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 



tection system can be designed that utilizes 
the best of both spectra. 

The output of the photo sensor is essen- 
tially a current proportional to the light 
hitting it. The signal conditioner section of 
figure 2 converts this to an analog voltage 
level. The sensitivity of the photo detector 
is governed by resistor R1 ; changing this 
resistance value will affect both sensitivity 
and dynamic range. For the computer to 
read this voltage it must be converted to a 
digital quantity. While in theory any method, 
such as voltage to frequency, or voltage to 
pulse width, etc, could have been used, I'm 



REM INFRARED SENSOR TEST PROGRAM 

REM 

REM 

REM THIS PROGRAM CAUSES A SOUND SOURCE ATTACHED 

REM TO LSB OF PORT 14 TO -BEEP- WITH A PERIOD PROPORTIONAL 

REM TO THE AMOUNT OF LIGHT SEEN BY THE LIGHT SENSOR 

REM REU. 1.1 S. CIARCIA 

REM 

OUT 16.0 

X=INP<16) 

IF X<230 THEN GOSUB 220 

GOTO 190 

OUT 16.255 

FOR T=0 TO X+S 

NEXT T 

OUT 16,0 

RETURN 



Listing I : Program written in Micro Com 8 K Zapple BASIC that reads the 
light level from the analog to digital converter and converts it to a propor- 
tional pulse width on output port 16 (in my particular system configuration). 



CONTROL [Z> 



0-OFF 
l-ON 




Power connections: +5 V: pin 14 
Gnd: pin 7 



Figure 3: Sound source circuit (use with optical scanner test program above). 
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a purist. The output of the signal condi- 
tioner is fed to an 8 bit successive approxi- 
mation analog to digital converter. The 
details of this design were outlined in the 
June 1978 Ciarcia's Circuit Cellar in an 
article entitled "Talk to Me!" (page 142). 
Two slight modifications were made to the 
circuit for this application. The sample rate 
was reduced by placing a 0.01 nF capacitor 
in parallel with the 150 pF component 
already between pins 1 and 6 of IC1, and the 
offset potentiometer was readjusted to 
allow full scale unipolar operation (ie: V 
input would give hexadecimal 00 output and 
+5 V input would give hexadecimal FF 
output). 

The parallel output of the analog to digi- 
tal converter is attached to an 8 bit parallel 
input port. Either an assembly language or a 
BASIC program can be used to read and dis- 
play this quantity by querying the input 
port (input port 16 in my examples). 

Exercising the device with a BASIC pro- 
gram is relatively straightforward. Listing 1 
is a program written in Micro Com 8 K 
Zapple BASIC which reads the light level 
from the analog to digital converter and con- 
verts it to a proportional pulse width on 
output port 16. If a Sonalert or the circuit 
of figure 3 is attached to the least significant 
bit of port 16, it will beep. The beep rate 
will change as the reflector is pointed toward 
various light intensities. Printing out the 
analog to digital conversion value will give 
an accurate account of the sensitivity and 
dynamic range. 



Add a Stepper Motor for Positioning 

Now that we have an effective light sen- 
sor, we must add rotational mechanics to 
provide sweep. The simplest method for ro- 
tating this relatively lightweight reflector is 
to mount it directly on the shaft of a stepper 
motor. 

An inexpensive stepper motor is available 



Radio Shack's personal computer s ystem? 
This ad just might make you a believer. 



You can't beat 
the 4K system at 

$599 



. . or the step-up 
16K system at 

$899 



... or the fast 
4K/printer system at 

$1198 



...or the Level-ll 

16K/printer/disk 

system at 

$2385 




TRS-80 "Breakthru" 

• TRS-80 microcomputer 

• 12" video display 

• Professional keyboard 

• Power supply 

• Cassette tape recorder 

• 4K RAM, Level-I BASIC 

• 232-page manual 

• 2 game cassettes 



■cjpflEKIr **: ^^81 •*•■» 
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TRS-80 "Sweet 16" 

• Above, except 
includes 16K RAM 




TRS-80 "Educator" 

• Above, except 
includes 4K RAM and 
screen printer 




TRS-80 "Professional" 

• Above, except 
includes 16K RAM, 
disk drive, expansion 
interface, and 
Level-ll BASIC 



So how are you gonna beat the system that 
does this much for this little? No way! 



. . . The amazing new 

32K/Level-ll/2-disk/ 

line printer system at 

$3874 




TRS-80 "Business" 

• Above, except 
includes 32K RAM, 
line printer, 
and two disk drives 



Get details and order now at Radio Shack stores and dealers in the USA, Canada. UK, Australia, Belgium, Holland, France, Japan. 
Write Radio Shack, Division of Tandy Corporation, Dept. C-098. 1400 One Tandy Center, Fort Worth, Texas 76102. Ask tor Catalog TRS-80. 



Radio /hack 

The biggest name in little computers 
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Photo 4: North American Philips stepper motor, Model K82944-MI , and the 
SAAJ027 controller circuit used to drive it. Cost for the two pieces is less 
than $20. 
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*N0RTH AMERICAN PHILIPS 
STEPPER MOTOR CONTROLLER 
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**NORTH AMERICAN PHILIPS 
K82944-MI 7 1/2° PER STEP 
I2VDC STEPPER MOTOR 



Figure 4: Connecting the stepper motor to the integrated circuit controller. 



from North American Philips. This unit 
(shown in photo 4) is relatively small, and a 
single integrated circuit controller is all that 
is needed to interface it to a computer. The 
particular unit in this article is a 12 VDC 
7.5° stepper motor. This means that there 
are 48 steps per revolution, and, if one were 
trying to scan a 180° field of view, the 
stepper should oscillate between 24 clock- 
wise and counterclockwise steps. This would 
give the impression of "sweep." 

The electronics of the stepper are out- 
lined in figure 4. Three bits of a parallel 
output port are necessary to control the 
direction and speed of the motor. The three 
signals are S, R and T, for set, rotation and 
trigger. When first engaging the motor it 
should be set to a known condition by puls- 
ing the set input low while keeping the 
trigger input high. Once initialized, the direc- 
tion of rotation must be chosen. This is done 
by setting the R input low if clockwise rota- 
tion is desired and high for counterclock- 
wise rotation. An actual step is initiated by 
simultaneously making a to 1 logic tran- 
sition on trigger input T. By repeatedly tog- 
gling this bit, continuous motion will result. 
The stepper motor in this article is capable 
of 200 steps per second. 

A BASIC program which drives the 
stepper motor and demonstrates the sweep 
action is outlined in listing 2. It initializes 
the stepper, drives 25 steps clockwise, waits 
a short period, and then returns to its initial 
position. 

Making a Scanning System 



too 

110 
120 
130 
140 
ISO 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 



REM 

OUT 
REM 
REM 
REM 
FOR 
REM 
OUT 
GO' 



IS PROGRAM DRIVES THE STEPPER MOTOR IN A BACK AND FORTH MOTION 
. 1 (OUT 16,255 :REM PRESET STEPPER CONTROLLER 



GO 
D 

BI 
16 
II B 
OUT 16 
NEXT D 
REM 

REM RE 
FOR SI 
GOSUB 
NEXT S 
OUT 16 
REM 
FOR 
REM 
REM 
OUT 
GOSUB 
OUT 16 
NEXT I) 
GOTO 1 
REM 

REM IN 
REM DE 
FOR T 
NEXT T 
RETURN 



GO 

n« 

HI 

GO 
16 



STEPS CLOCKWISE 
TO 24 
T 2 IS SET HIGH AND BIT IS TOGGLED TO GO CLOCKWISE 

r 5 

590 

,4 



TURN SCAN DELAY 

«0 in 10 

390 

1 

,1 lOUr 16»255 

25 STEPS COUNTERCLOCKWISE 
TO 24 
TS 1 AND 2 ARE HELD HIGH AND BIT IS TOGGLED TO 

COUNTERCLOCKWISE 
,7 
390 

6 



10 



BETWEEN STEP DELAY TIMER 
LAY TIME SET BY VALUE OF Tl 
TO 5 



Listing 2: A BASIC program that drives the stepper motor and demonstrates 
the sweep action. It initializes the stepper motor, drives 25 steps clockwise, 
waits a short period, and then returns to its initial position. 



To produce a closed loop controlled 
scanning system, the reflector and photo 
sensor are attached to the stepper motor 
shaft by any convenient means. I glued the 
reflector to a sleeve which attached to the 
shaft of the motor. The concept of closed 
loop control comes from the ability of this 
unit to position itself, take a light reading, 
and perform some further action as a result. 
This could be to step to a new location or 
to stop and remain stationary on any source 
above a certain light level. 

Listing 3 is the BASIC program of such 
an exerciser which seeks out and points at a 
light source. As the parabolic reflector steps 
through its sweep, it checks the reading of 
the analog to digital converter and compares 
it to a set point. If the set point is exceeded, 
the program will stop stepping and point at 
this source. Should the light be extinguished 
or obstructed, the sweep resumes until it 
finds another source of sufficient intensity. 

This is a rather rudimentary program but 
it incorporates all the basic structure to 
which enhancements such as motion detec- 
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*279=16K 

of static S-100 memory 




Our Econoram IV"" "unkit" comes with 
sockets and bypass caps pre-soldered into place 
for easy assembly. Plugs into any S-100 buss 
machine. Features under 2000 mA current, 
complete buffering, fully static operation, and 
our enviable reputation for reliability under all 
operating conditions. 



Assembled and tested, $314; qualified under the CSC program*, $414. 

1445= 24 K 

of static S-100 memory 



Econoram VII"" is an "unkit" that has sockets 
and bypass caps pre-soldered into place. This 
full feature memory is configured as two 4K and 
two 8K blocks for maximum flexibility, boasts 
current consumption under 2000 mA, and 
follows our design policy of fully static opera- 
tion with complete buffering. 



Assembled and tested, $485; qualified under the CSC program*, 




$605 



•(Certified Systems Components boards are assembled, tested, serial numbered, burned in for 200 hours, and 
guaranteed to run at 4 MHz over the full temp range. We exchange board if failure occurs within 1 year of invoice 
dote.) 



ATTEN,T!,PN- 

"radio shack - * 
trs-80 and heath 
jh8 owners^ 

MEMORY PRICES ARE 
COMING DOWN!! 

Our TRS-80 Conversion Kit chip set is 
now only $159 (3 kits for $450). It not only 
upgrades your mainframe from 4K to 16K, but 
can also populate the memory expansion 
module with extra memory. Works with APPLE 
computers too. We include full instructions for 
the TRS-80 conversion, and back up our parts 
with a 1 yeor warranty. 

Heath H8 owners are recognizing that our 
12K Econoram VP\ designed specifically for 
the H8 buss, offers a superior memory value at 
$235. Now you can buy two of our 12K 
boards on special for $399 (price good 
through cover month of this magazine). These 
are "unkits" with sockets and bypass caps pre- 
soldered in place. Need we say more? 



MOTHERBOARDS 



. n - nr nr » n Tr T 



*135 



of static S-100 memory 




Econoram ll im is our biggest selling kit to date, 
thanks to the cost-effectiveness it brings to the 
S-100 buss. Features low current consumption, 
high speed, full buffering, and the same perfor- 
mance that has made Econoram one of the best 
selling peripherals in the business. 



Assembled: $155. Quantity kit price: 3/$375. 



ALL OF THE ABOVE ARE AVAILABLE FROM STOCK. Coming soon: 32K boards (or the S-100 
buu, tho Intel Notional 80/10 and 80/20, and the Digital Croup . . . plus a dual UART S-100 I/O board 
and our now family of S-100 Econoramt. Watch this space, or inquire about price and availabiiity. 



ACTIVE 

TERMINATOR 

O&.9.01I (kit) 



Active termination draws much less power than 
passive termination, and minimizes the glitches, 
noise problems, crosstalk, ringing, and other 
gremlins that can occur with unterminated busses. 
Plugs into any S-100 computer. Many have copied 
our technique; few can match our low price. 



; 



Circle 1 50 on inquiry card. 



lompuKit 



TERMS: Cal res. odd tax. Add 5% shipping, ex- 
cess refunded. COD orders OK with street address for 
UPS. Visa^/Masterrharge* orders call our 24-hr. 
order desk at (415) 562-0636. Thank you for your 
business. 



11 slots, with active termination circuitry, heavy 
power/ground traces, and all edge connectors: $90 
in "unkit" form (edge connectors are pre-soldered 
in place, making assembly a cinch). Need more 
slots? Our 18 slot motherboard "unkit" includes all 
the above along with 18 edge connectors for $124. 



MULLEN RELAY/ 
0PT0-IS0LAT0R CONTROL 
R0ARD $88 . 

8 reed relays respond to an 8 bit word (relays can also 
drive Mullen 500 Watt AC control modules for power ap- 
plications); 8 opto-isolators receive outside world signals 
tor handshaking or further control purposes. Applications 
include audio, time lapse photography, robots; one user 
even devised an automatic cat feeder. At our new low 
price, you can afford to let your imagination run wild. 



MULLEN EXTENDER R0ARD 

buu (kit) 

From Mullen Computer Products. We now carry the im- 
proved version that includes a built-in "kluge board" area 
in addition to the integral logic probe and ingenious edge 
connector. Greatly simplifies servicing and testing . . . 
when it comes to extender boards, it would be hard to im- 
prove on this unit in terms of either price or ease of use. 





BILL GODBOUT ELECTRONICS 
BOX 2355, OAKLAND AIRPORT. CA 94614 
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REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
OUT 
FOR 
OUT 
REM 



THIS PROGRAM SIMULATES A CLOSED LOOP -RAOAR- 

11 SCANS BACK AND FORTH 23 STEPS IN EACH DIRECTION 

LOOKING FOR A PRESET LIGHT LEVEL EITHER PRODUCT IJ BY 

OR REFLECTED FROM SOME OBJECT IN ITS SCAN PAIH 

IT WILL STOP SCANNING AND REMAING POINTING AT ANY SUCH 

OBJECT IT FINDS. IF THE OBJECT MOVES i THE SCANNER U 1 1 I. FOLLOW 



16.25: 



16.1 :our 

B*0 TO 24 

16,5 

TAKE ONE CLOCKWISE 
GOSUB 550 
OUT 16.4 

GOSUB 480 IREM READ SENSOR 
NEXT D 
REM 

REM RETURN SCAN DELAY 
FOR SI TO 10 
GOSUB 550 
NEXT SI 
REM 
REM 
OUT 
FOR 
OUT 
REM 
GOSUB 
OUT 16 



IREM PRESET STEPPER CONTROLLER 



STEP 



16, 



16.1 !OUT 

D=0 TO 24 

16,7 

TAKE ONE COUNTERCLOCKWISE 

50 

6 



IREM PRESET STEPPER CONTROLLER 



GOSUB 480 IREM READ SENSOR- 
NEXT D 

FOR D = TO 25 
NEXT D 
GOTO 180 

REM -RADAR- SENSOR READ ROUTINE 
REM A/D INPUT IS ATTACHED TO INPUT PORT 



AND HIGH INTENSITY 



REM LOW LIGHT LEVEL IS A VALUE OF 23 

REM IS AN INPUT VALUE OF 

X-INPC16) IREM READ A/D CONVERTER 

L=10 IREM PRESET LEVEL SET ....THIS WOULD BE A BRIGHT LIGHT 

IF X <L THEN GOTO 480 

RETURN 

REM 

REM 

REM DELAY TIMER TO COMPLETE MECHANICAL MOTION BEFORE READING SENSOR 

FOR T=0 TCI 25 

NEXT T 

RETURN 



Listing 3: A BASIC program that causes the 
scanner system to seek out and point to a 
tight source. The scanner tracks the light 
source as it moves. If the light source is 
extinguished or obstructed, the sweep 
resumes until another source of sufficient 
intensity is found. 



tion and tracking can be added. It will, as 
now written, follow a flashlight as some- 
one walks across a room. It is left as an exer- 
cise for the reader to drop a net over the 
perpetrator. 

There are a few other little things you can 
try after you've built this gadget. The sketch 
on page 80 shows the portion of my base- 
ment (the "Circuit Cellar") immediately 
adjacent to the computer system. After 
modifying the BASIC program of listing 3 
to print out a number on a scale of 1 to 9 (a 
period is 0) indicating relative intensity, and 
turning on a light and lighting a candle, I 
initiated a single scan across the room. List- 
ing 4 is a printout of that scan. The sensi- 
tivity of the device had to be set very high to 
pick up the candle, and the result was rather 
interesting. The scan allowed the computer 
to "see" around the room in front of it. 
There is an intense light source to the right 
and a rather low level one to the left. By 
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PLAY CHESS WITH YOUR COMPUTER! 



MICROCHESS is the culmination of two years of chessplaying 
program development by Peter Jennings, author of the famous 1K 
byte chess program for the KIM-1. MICROCHESS 2.0 for 8K PETs 
and 16K APPLEs, in 6502 machine language, offers 8 levels of play 
to suit everyone from the beginner learning chess to the serious 
player. It examines positions as many as 6 moves ahead, and 
includes a chess clock for tournament play. MICROCHESS 1.5 for 
BRIDGE CHALLENGER by George Duisman for 8K PETs, Level II 
16K TRS-80S, and 16K APPLEs: You and the dummy play 4 person 
Contract Bridge against the computer. The program will deal hands 
at random or according to your criterion for high card points. You 
can review tricks, swap sides or replay hands when the cards are 

known. No longer do you need 4 people to play! $14.95 

ORDERS: Check, money order or VISA/Master Charge accepted; 
programs and cassettes guaranteed. If you have questions, please 
call us at 617-783-0694. If you know what you want and have your 
VISA/MC card ready, you can DIAL TOLL FREE 1-800-325-6400 



4KTRS-80s, in Z-80 machine language, offers 3 levels of play (both 
Level I and Level II versions are included and can be loaded on any 
TRS-80 without TBUG). MICROCHESS checks every move for 
legality and displays the current position on a graphic chessboard. 
You can play White or Black, set up and play from special board 
positions, or even watch the computer play against itself! Available 

now at a special introductory price of only $19.95 

STIMULATING SIMULATIONS by Dr. C.W. Engel for 8K PETs, 4K 
Level I and II TRS-80S, and APPLEs with Applesoft II: Ten original 
simulation games such as Forest Fire, LostTreasure, Gone Fishing 
and Diamond Thief, progressing from elementary to quite complex 
with most suitable for schoolchildren. Includes a 64 page book 
giving flowcharts, listings and suggested modifications . . . $14.95 
(24 hours, 7 days; in Missouri, dial 1-800-342-6600). Or you can 
mail your order to the address below. Personal Software 1 " products 
are now AVAILABLE NATIONWIDE FROM COMPUTER STORES. 
Look for the Personal Software™ display in your local store! 
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P.O. Box 136-B11 
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Personal Software™ 



Cambridge, MA 02138 



Circle 302 on inquiry card. 



incorporating gain selection (changing the 
1 M£2 resistor in the signal conditioner) 
under program control the computer could 
reduce the gain selectively to determine the 
origin of each light. 

One further experiment entailed taking 
numerous sweeps and combining them to 
form a digitized computer picture. First the 
program was changed back to a threshold 
detector again. As it scanned the 25 steps it 
would print out an asterisk (*) for anything 
that exceeded this threshold and a period (.) 
otherwise. A protractor was attached to the 
arm of the tripod so that the angle of the 
reflector could be adjusted by a known in- 
crement each time the computer stopped 
between scans. The result was as illustrated 
in listing 5. The ten scans form a computer's 
eye picture of the wall. Again, because of 
the dynamic range differences between the 
candle and the light, the incandescent bulb 
appears much larger than it actually is. 

Conclusion 

Here's a simple device that can detect 
and track infrared and visible light sources. 
See what you can do with it. I don't want to 
leave anyone with the impression that I'm 
waiting for a burglar with a million candle- 
power flashlight to come tripping through 
the woods. This is but one sensor in a larger 
system, and the infrared capabilities, which 
I neglected to discuss in detail, are its pri- 
mary application. Starting in January, I'll 
explain computer alarm systems. 

There have been numerous articles on 
light seeking robots. With this detector it is 
quite possible that the mechanics and soft- 
ware could be reduced considerably. I've 



16 9 7 3 1 



Listing 4: A single scan of the room containing the light bulb and candle. 
A modification of the program in listing 3 to print numbers on a scale of 
I to 9 (a period is 0) indicating relative intensity. 



Listing 5: Ten sweeps of the room. The relatively large size of the light used 
in the experiment accounts for the large number of asterisks at the right. 



often thought about building a robot, but 
my mechanical talent is nonexistent. When I 
can build one with a screwdriver and a sol- 
dering iron only, I'll write about it. (My 
thanks to Lloyd Kishinsky for graphics ideas 
used in this article.) 

If you have any comments or ideas, 
please don't hesitate to write and include 
a stamped, self-addressed envelope. Much 
to my surprise, I've actually been able to 
keep up with correspondence. Some people 
have written to ask whether I sit up nights 
thinking of crazy introductions for my 
articles. You may not believe this, but every- 
thing has some basis in fact. I've met some 
really strange characters. Why create fiction 
when the truth is often so much more 
hilarious! 

Next month: a hexadecimal-octal display." 



EXORciser Users: We've got your memory* 




$495** 

The 16K Static RAM for your M6800 EXORciser 



The RANK 68MX16 features: 

• 16384 bytes of fully static MOS memory in 4K 
byte arrays. 

e TMS 4044 memory chips with 450ns maximum 
access time. 

• Plug-in compatible with Motorola's EXORciser*, 
Micromodules* and D-2 Kit. 

• Switch selectable write protect for each 4K array. 

• Jumper selectable base memory address for 
each 4K array. 

• Fully buffered bus interface. 

• Single t5V supply. 

• Available in 8K version - same board with 8K of 
memory chips - $345. 

• Not a kit-fully-assembled, bumed-in and tested. 

• Full six month parts and labor warranty. 

• Shipment: Stock to 30 days. 

RANK PERIPHERALS OF CANADA LTD. 

PO Box 7, Victoria Station, Montreal, P.O. H3Z 2V4 
(514)364-0432 

"Trademarks of Motorola Inc. "Single quantity price in US funds. 
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Computer Assisted Instruction 
on a Microcomputer 



Melvin Davidson 
Director, Computer Center 
George A Gerhold 
Professor of Chemistry 
Larry Kheriaty 
Systems Programmer 
Western Washington University 
Bellingham WA 98225 



Computer assisted instruction (CAI) 
could alter the delivery of education pro- 
foundly. This has been known for years, but 
not much has happened in response, partly 
because of expensive hardware, and partly 
because of lack of quality courseware. 
Although minicomputer based CAI systems 
need not be expensive on a per terminal 
hour basis, the initial capital investment for 
a small number of terminals is too high for 
most school systems. (Our campus system 
costs 30 cents per hour per terminal amor- 
tized over 24 ports for five years at 200 
hours per month exclusive of terminals.) 
Remote terminals are not attractive because 
of prohibitive line costs. Thus the field 
is open for microprocessor based systems. 
They are inexpensive to operate; the initial 
investment is reasonable; there are no line 
costs; and individual systems can be tailored 
for particular applications. The difficulty 
with microprocessor based systems lies in 
the second area, the lack of quality course- 
ware. 

Production of quality courseware is a 
demanding task which requires experienced 
teachers as authors, extensive testing with a 
variety of students, and repeated editing on 
the basis of this testing. Potential authors are 
usually not computer aficionados, so pro- 
gramming in appropriate high level lan- 
guages must be possible. Testing requires 
elaborate record keeping and file sorting 
capabilities, and the collection of results 
from multiple terminals. Therefore, the 
system requirements for the development 
of quality courseware imply use of a multi- 
terminal, large memory system (one beyond 



Table 1 : Original design objectives for the CAI system. 

• Turnkey system with no front panel switches other than a power switch. 

• Central operating system and bootstrap loader module should be in read only 
memory for cold starts. 

• Hardware components should be available off-the-shelf, assembled. 

• System should be disk oriented with only the immediately required lines of the 
course loaded into main memory at any one time. 

• Video terminal with 24 lines containing 80 characters, the full ASCII upper and 
lower case character set, and cursor controls. 

• Implement as large a subset of PILOT and BASIC as possible. 

• Total cost of hardware exclusive of video terminal should be less than S2500. 



the capabilities of present microprocessors). 
Therefore we decided to develop a micro- 
processor based system which could be used 
to deliver CAI courseware which was 
written, tested and edited on our campus 
terminal system. In this way we can combine 
low delivery cost with quality courseware. 

Our CAI machine consists of a micro- 
processor, a floppy disk and a video ter- 
minal. Our developmental system uses a 
Southwest Technical Products 6800 com- 
puter, a Midwest Scientific Instruments 
FD-8 floppy disk system or a PerCom mini- 
floppy disk system and an Ann Arbor Design 
III video terminal. We have completed a 
PASCAL version, are working on a Z-80 
and multiuser 6800 version, and are con- 
templating a 6502 version. Also, since 
December 1977, we have been running test 
programs on the SwTPC 6800 system. 

We have experience with a variety of CAI 
languages including IBM Coursewriter, a 
variation of Coursewriter called CW3-WPL, 
and more recently with PILOT. Our feeling 
is that a PILOT/BASIC composite is current- 
ly the optimal language for CAI. The PILOT 
language is easy to learn, flexible, and 
comparatively easy to implement on any 
computer system. A PILOT/BASIC semi- 
compiler forms the basis of our Western 
Terminal System (WTS) campus timesharing 
service running on Interdata 32 bit mini- 
computers with Telefile 80 megabyte disk 
units. 

Our initial microcomputer hardware and 
software design objectives are summarized 
in table 1. We set the first three objectives 
to minimize the level of expertise required 
both to assemble and to use the system, 
because this intended to be a production 
system, not just a hobby system. Of course, 
if an instructor can assemble hardware from 
kits, that will be an extra saving. We set the 
fourth through sixth objectives to allow 
delivery of courses of the size and sophisti- 
cation of the CAI courses currently in use at 
Western. The price is the lowest possible 
consistent with criteria of quality hardware 
and courseware. 

We eventually relaxed our price restric- 
tion slightly and selected a Southwest 
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16K STATIC FOR $299 
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Introducing SuperRam™ 16K static memory, the 
one that's leaping tall price barriers at a single 
bound. It saves you about $100 on the usual cost of a 
big 16K memory for your S-100 system. 

SuperRam™ 16K is the latest in cost-efficient 
memory designs by George Morrow, designer of 
the best-selling ECONORAM* memories. 

SuperRam™ 16K is configured as four indepen- 
dent 4K blocks, each separately addiessable and 
write-protectable. Designed to meet the proposed 
IEEE Standard for the S-100 bus (see IEEE Computer, 
5/78), all signals are fully buffered — including 
address and data lines. And Morrow's design uses 
just 11 chips to keep the board uncrowded and 
trouble-free. 

SuperRam™ 16K comes as an easily assembled kit, 
with solder mask and parts legend. 

Circle 255 on inquiry card. 



Ask for the SuperRam™ 16K memory kit at your 
local computer shop. Or if unavailable locally, call 
your BankAmericard/Visa or Master Charge order 
to 415-524-5317, 10-4 Pacific Time. Or send check 
or money order to Thinker Toys™, 1201 10th St., 
Berkeley, CA 94710. Add $3 for handling; Cal. res. 
add tax. 

♦ECONORAM is a trademark of God bout Electronics 

A product of Morrow's Micro-Stuff for 
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1201 10th Street 
Berkeley, CA 94710 
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Four Instructions that Comprise the Central Core of PILOT: 

T: Type the following text. 

A: Accept an edited answer and assign it as the value of the following string or 

number variable. 
M: Match the answer with the following one or more acceptable patterns. 
J: Jump to the designated instruction. 



Additional PILOT Instructions: 

R: Remark or comment. 

U: Use a subroutine at the designated label. 

E: End the subroutine and return to the place of call. 

C: Calculate using the following BASIC statement. 



Local Additions to PILOT: 

: Continue the previous T: statement. 

PR: A new problem or course frame. 

XI: Execute the following character string as a PILOT statement. 

SJ: Jump to a new segment, preserving symbols but clearing labels. 



Table 2: The instruction 
set that is being used in 
this implementation of 
PILOT can be divided into 
three basic parts. There are 
four instructions that can 
be considered as the basic 
core of the language. The 
second part contains in- 
structions that are not 
essential to the operation 
of the language but make 
it easier to use. The third 
section contains instruc- 
tions that we have added 
for our own use. 



Technical Products SwTPC 6800 interfaced 
to a Midwest Scientific Instruments FD-8 
floppy disk system. The 24 line by 80 char- 
acter requirement rules out home television 
terminal kits at present, though we are 
confident that this will change now that 
both Vamp and Pickles & Trout have home 
television modification kits available. 
Interested users should be able to acquire 
all the hardware, including the video system, 
for under $3000 off-the-shelf by the time 
our initial development project is complete. 

The Language 

The PILOT instruction set that we are 
using is summarised in table 2. The values of 
arithmetic and character string variables 
can be included in the text of a T: command 
if preceded by a # or a $, respectively, (T: 
#X3, T: $B). This feature can be used, for 
example, to send special characters to a 
terminal for graphics effects. One line of 
input is accepted by an A: instruction, 
multiple spaces are compressed to single 
spaces, automatic upper and lower case 
editing is performed as specified, and the 
response optionally may be saved in a string 
or numerical variable. The last response 
accepted can be compared with a specified 
pattern string which may include the special 
characters * to match one character, % to 
signify space or end, & to match multiple 
characters, and ! to match one string or 



another. The result of the match is an inter- 
nally kept yes or no. 

Any command can be made conditional 
by adding the labels in table 3 between the 
command code and the colon following it. 
In addition, execution of any instruction is 
made conditional by enclosing a BASIC 
logical expression, called a relational con- 
ditioner, in parentheses between the com- 
mand and its following colon. The command 
will be executed only if the comparison is 
true: 

T(X<3): 

Any instruction can be labeled by an asterisk 
followed by from one to six characters: 

*LAB1 T: 

The destination of the J: command is a label 
(J: label); a line number (J: number); the 
last accept (J: @A); the next match (J: @M); 
or the next problem frame (J : @P). 

There are three statement modifiers H, J 
and S. An H modifier can be added to a T 
command (TH:) to suppress the automatic 
new line sequence (line feed and carriage 
return) at the end of an output line. The 
match jump code MJ: is used to auto- 
matically jump to the next M: instruction if 
no match is found, and the match code MS: 
followed by a pattern allows minor spelling 
errors of one wrong character or an inverted 
pair of characters. 

There are some limitations on the BASIC 
statements which can be included directly in 
a C: instruction, but because one of the legal 
statements is the CALL statement, the C: 
instruction imbeds the entire extended 
BASIC language into PILOT. However, 
only five BASIC instructions are essential 
for execution of programs (INPUT, PRINT, 
DIM, LET, IF . . . THEN). The other BASIC 
commands make programming easier, but 
are not essential. We have chosen to make a 
major saving in the microprocessor memory 
and system complexity by limiting the 
BASIC to those five instructions. Extended 
BASIC programs will be written and tested 
on the campus terminal system and then 
machine translated into the five essential 
instructions. These five will be translated 
into PILOT as follows: 



Table 3: Conditional labels 
that can be added to 
statements to affect the 
order of execution. 



Label 

Y 
N 
E 
C 

0-9 



Conditions for Execution 

The last match was successful. 
The last match was not successful. 
An error flag was turned on. 
The last relational conditioner 
was true. 

The last A: instruction has been 
repetitively executed the desig- 
nated number of times. 



BASIC 

INPUT 

PRINT 

IF.. .THEN 

LET 

DIM 



Microti LOT 

A: 

T: 

(relational conditioner) 

C: LET 

C: DIM 



Thus the only two BASIC instructions which 
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A COMPLETELY REFURBISHED "SELECTRIC" 
ASCII TERMINAL FOR THE SMALL BUSINESSMAN 
OR SERIOUS HOBBYIST. 

The AJ 841 I/O Terminal. 
Now with R8232 interface. 
Now available from dealers. 



Demand for our AJ 841 I/O 
computer terminal has been 
great. And now that we've finally 
added RS 232 interface, it will 
get even greater. So while you 
can still order it direct from us, 
now you can also buy it from 
dealers around the country. 



The A J 841 features: 

• Choice of Serial RS 232 or 
parallel interface 

• ASCII code 

• 14.9 cps printout 

• High quality Selectric printing 

• Reliable, heavy-duty Selectric 
mechanism 




• Off-line use as typewriter 

• Documentation included 

• 30-day warranty — parts and 
labor 

• Mail order shipments to AJ 
office or direct to you. 

• EBCD keyboard. 

Warranty and service 
available from your local AJ dealer — 
or from AJ offices in: 

Atlanta/Boston/Chicago/Cincinnati/ 
Cleveland/Columbus/Dallas/ 
Detroit/Hackensack/Houston/ 
Los Angeles/New York/Philadelphia/ 
San Jose/Washington, D.C. 

Full warranty information 
available on request. 

Order with coupon — or from 
your local AJ dealer 

For location of your nearest AJ dealer 
call toll-free: 800/538-9721. 
(Calif, residents call 408/263-8520) 




HOW TO ORDER DIRECT FROM AJ 

1 . Make cashier's check or money order 
payable to Anderson Jacobson, Inc. and 
mail to: 

Anderson Jacobson, Inc. 
PERSONAL COMPUTER TERMINAL 
521 Charcot Avenue 
San Jose, CA 95131 

2. You will be notified when your unit is 
ready for shipment. Allow six to eight 
weeks for delivery. 

3. Shipments direct to you require a collect 
freight charge (FOB San Jose) plus $25 
for a special shipping carton; no tax 
necessary outside California. Shipments 
to nearest AJ office include freight in the 
$35 handling charge and require 
applicable sales tax at pick-up location. 

4. For warranty or repair service, return 
unit to local dealer or to designated AJ 
service location. 

Available only in U.S. 

Circle 10 on inquiry card. 



CLIP AND MAIL WITH ORDER 



Select interface: D RS232 @$1195or □ Parallel @ $1095 



Q Ship direct to me (freight collect, FOB San Jose, plus $25 carton, and California sales tax 

if applicable) 
□ Ship to AJ office (applicable sales tax plus $35 shipping/handling) 

Number of units $ 



Sales tax $ . 

$35 shipping/handling or $25 carton $ . 

TOTAL $ - 



NAME 



ADDRESS 
CITY 



STATE . 



ZIP. 



PHONE ( 
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will be legal when included directly after the 
C: will be 



LET variable 
DIM 



expression and 



In our first version of the system we have 
included floating point scalers, arrays of one 
and two dimensions, and varying length 
strings. The usual BASIC arithmetic and 
logical operators +,-,*,/,EQ,NE,LT,GT,LE, 
GE,AND, OR and NOT are provided as well 
as the built-in functions ABS,INT,RND 
CHR,ASC,FIX and SGN. In addition we 
support the string operations of ! ! (con- 
catenation), MID (middle), LEN (length), 



Table 4: Optional automatic features that 
may be added at the head of the program. 



Label 

U 

L 
S 

E 

G 

W 



Function 

Translate all input to upper case. 
Translate all input to lower case. 
Remove all spaces from input. 
Enable automatic use on any 
input beginning with @. 
Enable the GOTO command. 
Erase the label table. 



Retro-Graphics™ 




or your uumo terminal, 

Graphics PC card mounts easily in the Lear Siegler 
ADM-3A to provide you with an affordable graph- 
ics computer terminal. 
Features: 

• Z-80 Based • Point Plotting 

» 512 by 250 • Automatic Vector 
Dot Matrix Generation 

• Simple Plug-in • Optional TEKTRONIX 
Interconnect Software Compatibility 

You will be impressed with the packaging, per- 
formance and price of the Retro-Grahics card. 
Write or phone today for complete specifica- 
tions. 

DIGITAL RESEARCH & ENGINEERING 

5223 Glide Drive • Davis, CA 95616 
(916) 756-8055 

Dumb Terminal is a registered trademark of Lear Siegler Inc. 



XLA (translate) and INS (instring). Sub- 
routine calls in BASIC will not be supported 
in the microcomputer version of the soft- 
ware, but the equivalent can be obtained 
by copying the subroutines in the appro- 
priate places during machine translation. 

In a later version we will add the expo- 
nentiation ** operator, a complete range of 
built-in scientific functions, string arrays 
and file handling with: 

Fl: disk address, string variable 
FO: disk address, string variable 

for moving the value of a string variable in 
from or out to a file at the given address. 
The segment jump will be replaced with an 
instruction to clear the label table, and a 
disk jump instruction will be included for 
multiple diskette courses. Programs begin 
with a header containing the optional 
automatic features in table 4. Additional 
headers can be imbedded within the course. 

Conclusion 

In summary the microprocessor based 
CAI system will execute all instructions 
included in PILOT on our multiterminal 
campus system. Most programs written in 
extended BASIC will execute on the system 
after machine translation. Exceptions requir- 
ing author reprogramming include matrix 
operations, ON GOSUB, ON ERROR, 
OPEN, CLOSE, DEF, READ, RESTORE, 
DATA, CHAIN. The early version of the 
system requires 9 K bytes of memory, 
including a floating point arithmetic package 
from Technical Systems Consultants. In 
addition we must provide workspace. We 
expect to fit the early version of the com- 
plete system into 16 K bytes of memory 
and the later version should fit into a 20 K 
byte system. 

Obviously it is possible to write course- 
ware in whatever language is available and 
to use that courseware without extensive 
testing. But untested material in an inappro- 
priate language tends to be second rate. 
The object of our project has been to 
provide access to high quality, tested, 
existing courseware at low cost to those 
who would otherwise have to pay telephone 
and computer costs at a network center. 
For that reason we have not provided for 
convenient course authoring or editing 
on the microcomputer system. 

Because an effort to establish a national 
standard for PILOT is underway, we suggest 
that programmers undertaking implemen- 
tations of PILOT contact the authors for 
the most recent documentations." 
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Introducing 

the first user -oriented 

software. 



Your business system is worthless until you 
learn to use the software That used to take weeks 

Autoscribe™and Bookkeeper™ software by 
M icroSource are different Here, at last, are 
packages you can use the first day. Because 
they're created for you, the user, 

Autoscribe is the new low-cost word pro- 
cessor software for North Star-based systems. 
A powerful business system that lets you 
control paper work. Less than $8000 for 
the complete system with hardware, soft- 
ware and documentation. 

Bookkeeper is for accountants. For 
half the price of comparable packages, 
a firm can perform -and control - 
virtually all client write-up functions, , 
On a North-Star system, under $ 7500. i 

Here's what happens before 
MicroSource introduces any soft- 
ware. We work with the author to 



■*. 



turn his software into your software. Documen- 
tation is developed that continues the user 
philosophy. 

Then, after field testing, we distribute to leading 
computer stores through M icroAge™ the nation's 
largest independent microcomputer distributor. 
How about support? We believe you're 
buying a piece of the future, a system that 
should become more valuable with time. 
So updates are released regularly. En- 
hancements, enabling the software to 
utilize other hardware, are developed. 
And we maintain communications. 

This isn't just an idea. It is now. 

Autoscribe and Bookkeeper are 

at your dealer now. Stop in and 

see for yourself. Once you 

see MicroSource software 

in action, you're convinced. 




SOURCE 



Dealer inquiries 
invited. 




^SOURCE 

1425 W. 12th Place • Tempe, Arizona 85281 • Phone:(602)967-1421 
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Event Queue 



In order to gain optimum coverage of 
your organization's computer confer- 
ences, seminars, workshops, courses, etc, 
notice should reach our office at least 
three months in advance of the date of 
the event. Entries should be sent to: 
Event Queue, BYTE Publications, 70 
Main St, Peterborough NH 03458. Each 
month we publish the current contents 
of the queue for the month of the cover 
date and the two following calendar 
months. Thus a given event may appear 
as many as three times in this section if 
it is sent to us far enough in advance. 
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November 3-5, Third West Coast Com- 
puter Faire, Los Angeles Convention 
Center. This is a conference and expo- 
sition on personal computers for home, 
business and industry. For more details 
about this computer faire, write for a 
free copy of the Silicon Gulch Gazette. 
Contact Computer Faire, POB 1579, 
Palo Alto CA 94302, (415) 851-7075. 

November 5-8, Computer Applications 
in Medical Care, Washington DC. This 
IEEE sponsored symposium on com- 
puter applications in medical care is 
designed to inform physicians and health 
care professionals about current and 
potential applications of computer tech- 
nology to patient care; and to identify 
areas of future research and development 
that need to be addressed. Contact 
Abund O Wist, PhD, general chairman, 
Medical College of Virginia, (804) 
770-4957. 

November 6-8, Asilomar Conference on 
Circuits, Systems and Computers, 
Asilomar Hotel and Conference 
Grounds, Pacific Grove CA. This con- 
ference, sponsored by the IEEE Com- 
puter Society, will delve into areas such 
as circuit theory and design, communi- 
cation and control systems, computer 
systems, computer aided design, etc. 
Contact Donald E Kirk, Electrical 
Engineering Dept, Naval Postgraduate 
School, Monterey CA 93940. 

November 7-9, Mini/Micro Computer 
Conference and Exposition, Astrohall, 
Dallas TX. The conference portion of 
this show will feature approximately 28 
sessions covering both application and 
design topics. The exposition will feature 
hundreds of product displays. Contact 
Mini/Micro Computer Conference and 
Exposition, 5528 E La Palma Av, Suite 
1, Anaheim CA 92807, (714) 528-2400. 
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November 11-12, Colorado Computer 
Coral, Denver Merchandise Mart, Denver 
CO. Contact Denver Amateur Computer 
Society, 12805 W Stanford Av, Morrison 
CO 80465. 

November 13-15, Data Processing Oper- 
ations Management, Chicago IL. This 
three day seminar will emphasize the 
management skill and techniques appli- 
cable to the data processing operations 
function. Contact Phillip M Nowlen, 
director, Center for Continuing Edu- 
cation, The University of Chicago, 
1307 E 60th St, Chicago IL 60637. 

November 13-16, COMPSAC, The 
Palmer House, Chicago IL. The IEEE 
Computer Society's second international 
computer software and application con- 
ference. This conference will bring to- 
gether computer practitioners, users and 
researchers to share their ideas, experi- 
ences and requirements for applications 
software, management techniques, and 
software development support, including 
automated techniques. Contact Wallace 
A Depp, executive director, Processor 
and Computer Software System Divi- 
sion, Bell Laboratories, Naperville IL 
60540, (312) 690-2111. 

November 13-17, Advanced Interactive 
Computer Graphics, UCLA. This course 
is designed to broaden the perspective of 
scientists, engineers and computer pro- 
fessionals who already comprehend 
basic interactive computer graphics con- 
cepts. The course will contain the latest 
concepts and properties in both current 
and next generation hardware and 
software. Contact UCLA Extension, 
POB 24901, Dept K, Los Angeles CA 
90024. 

November 15-17, Software Quality 
Assurance Workshop: Functional and 
Performance Issues, San Diego Hilton 
Hotel, San Diego CA. Sponsored by the 
ACM SIGmetrics and SIGsoft groups, 
this workshop is concerned with current 
experiences and new developments in 
software quality assurance. Papers will 
be presented on all aspects of quality 
assurance. Contact JoAnn Lockett, The 
Rand Corp, 1700 Main St, Santa Monica 
CA 90406. 

November 19-22, The 11th Annual 
Microprogramming Workshop, Asilomar 
Conference Ground, Pacific Grove CA. 
This workshop will provide a forum for 
the discussion and comparison of design 
techniques for firmware and for the 
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these stores. 

Arizona 

Byte Shop, Tempe, AZ 

Byte Shop, Tucson, AZ 

California 

Jade Computer Products, 

Hawthorne, CA 
Byte Shop, Lawndale, CA 
Computer Center, San Diego, CA 
Byte Shop, San Jose, CA 
Byte Shop, San Rafael, CA 
Computer Store, Santa Monica, CA 
Connecticut 

The Computer Store, Windsor Locks, CT 
Colorado 

Computer Technology, Denver, CO 
Hawaii 

Microcomputer System, Honolulu, HI 
Illinois 

Illinois Microcomputers, Naperville, IL 
Iowa 

Memory Bank, Davenport, I A 
Kansas 

Computer Systems Design, Wichita, KS 
Louisiana 

Microcomputers of New Orleans, LA 
Massachusetts 
CPU Shop, Charlestown, MA 
Computer Mart, Waltham, MA 
Michigan 
Newman Computer Exchange, 

Ann Arbor, MI 
United Microsystems Corporation, 

Ann Arbor, MI 
Hobby Electronics, Flint, MI 
Computer Mart, Royal Oak, MI 
Nebraska 

Omaha Computer Store, Omaha, NE 
New Hampshire 
Computer Mart, Nashua, NH 
New Jersey 

Computer Mart, Iselin, N J 
New York 

Mini- Micro Mart, Syracuse, NY 
Ohio 
Cybershop Microcomputer Systems, 

Columbus, OH 
Dayton Computer Mart, Dayton, OH 
21st Century Shop 

Cincinnati, OH 
Oregon 
Real Oregon Computer Company, 

Eugene, OR 
Computer Pathways Unlimited, 

Salem, OR 
Texas 

Micro Mike's, Amanllo, TX 
Interactive Computers, 

Houston, TX 
Byte Shop, Richardson, TX 
Virginia 

Computers Plus, Alexandria, VA 
The Computer Place, Roanoke, VA 
Washington, D.C. 
Georgetown Computers, 

Washington, DC 

Computerland 

at most stores 



Integral Data Systems, Inc. 

14 Tech Circle, Natick, MA 01760 
(617)237-7610 
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Pay a little bit more 

and get a printer that's 

brighter than your computer. 

The Brighter Writer. 
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When a few dollars more buys 
you a first-class impact printer, 
why settle for a toy? The Brighter- 
Writer gives you quality to start 
with. And versatility that stays 
even if you outgrow your 
present personal computer. 

Built smart like the big ones. 

The BrighterWriter's a smart 
printer. There's a microcomputer 
inside. It outwits even the bigger, 
higher-priced printers. So you 
get versatility to do all kinds of 
printing. And power to grow on. 

■MUM!" Print s fat, skinny, 
.,::.. tall, small.* 

:: -'""' f wJhmi Tni s printer can 

sbcctef be as creative 

as your imag- 
ination. Stretch 
out your char- 
acters. Squeeze them close 
Make them high. Low. 
Bold. Banner. You name it. • 

Plugs into your computer 

No matter what personal 
computer you own or plan to 
buy, the BrighterWriter plugs in. 
Simply and quickly Hundreds 
of BrighterWriters are working in 
Apple, TRS-80, Heathkit, S-100 
and many other personal 
computer systems right now. 

Pictures and fancy ■ ^v p» 

symbols .* "'""'"■. 

The BrighterWriter 
draws out your ere- : * : -|- ^ 
ativity You can print -~ ., 
drawings, graphs, 
diagrams, bold symbols, or just 
about any graphic you can 
imagine. 



; 
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Picture your page as thou- 
sands of dots. The BrighterWriter 
can fill in the dots, plot them con- 
tiguously, stack them, or scatter 
them. And its special set of gra- 
phic characters 
simplifies the 
.-. : process. 
w «... *.'• -..I prints any char- 

*-" :*.Vj !-" ••"■ acter a typewriter 
«... ■«. : can Faster . . . 

The BrighterWriter can print 
plain and simple. With 7x7 dot 
matrix clarity You get all the let- 
ters, numbers, and standard 
symbols of a 

regular 




typewriter. At up 
to 165 characters/sec. 

Ordinary paper 

Fancy or plain, the Brighter- 
Writer prints on ordinary paper. 
Better yet, it prints on many 
shapes of paper. Single sheets. 
Roll. Fanfold. 

Want more copies? The 
BrighterWriter prints multiple 
copies without extra adjustments. 

Four easy buttons. 

Operating the BrighterWriter 
couldn't be simpler. Up-front con- 
trols are easy to get to. A power 



button to turn it on. Atest button to 
self- test your printer. A paper feed 
button to advance the sheets or 
forms. Aline feed button to 
advance the paper a line at 
a time. 

*jp. : : !'- •"•'.•■ ":.»• Pnnts 

any-which- way. 

The BrighterWriter comes in 
two models. The IP-225, at $949, 
gives you a BrighterWriter with 
tractor-feed drive for precision 
forms control. This one can 
handle everything from labels to 
&V2" paper widths. 

It has eight form lengths and 
gives you all the features of our 
IP-125. 

A brighter 

buy. "::if:i- .:.•'' "":;»'" •;:?'"• 

Our IP-125, 

friction -f eed , BrighterWriter 
has a 96 character set and 
prints on 8 W wide paper. 
Upper and lowercase. It prints 
expanded characters, too. 
You can choose a RS-232 serial 
or parallel interface. $799 

Lots of goodies. 

There's more. Choose all kinds 
of options for your BrighterWriter. 
Up to 132 characters per line, var- 
iable character densities, larger 
buffers, special graphics pack- 
ages, interface cables, and more. 

Give us a call or write. Integral 
Data Systems, 14 Tech Circle, 
Natick, MA01760, (617) 237-7610. 

Better yet, see the Brighter- 
Writer at the store nearest you. 



Integral Data Systems, Inc. 



"Some of these advantages require extra-cost options. 
Circle 177 on inquiry card. 
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See the exciting 16-bit world of Alpha 
Micro at your local Alpha Micro dealer. 



ALABAMA 

MUNTSVtLLE 

I SOS) ^39-1200 
ALASKA 

ANCHORAGE 
Da's Corf 
Syste-w Inc 
(9071 344-4536 

ARIZONA 

PHCEN'V 
Bvte Khop of 
(6031 285-0065 
Tf£MPF£ 
Bvte Shop of 
fBP.2)!W-l42' 
TUCSON 
Bv'e Shop of 
'6C2I 327-4=) T9 

CALIFORNIA 
BERKELEY 
Byte Shoo of 
(4151 845-6366 
CARSON 
Shaw BrOt*fl*« 
(213! 770-3688 

COSTS MESA 
Orange County 
C-rvnpijter Center 
[714? 646-0221 
FRESNO 
Electric B-ain 
1209! 227-8479 
GLENDALE 
Beaur-lB": 
[2131 244-3348 
LAJOLLA 

Tech -Mart 

[7141 459-2797 

LAWN DALE 

Byte Shop Of 

(213)371-2421 

MANHATTAN 

BEACH 

Do Ms^co-Shali 

Computer Sysferr.s 

(213} 545-4539 

MISSION ViEJO 

Coropute'La^d 



CONNECTICUT 
HAM DEN 

JfiV Computer Store 
(2031 2B1-1453 

FLORIDA 
CORAL GABLES 
Sunny Computet 

FORT LAUDERDALE 
Byte Sh'ip of 
l 305)55'-2983 
HI ALE AH 

Metretiix 
Co-notihjrs. ho 

:^n-,iflfi5-4700 
MIAMI 

By?? Shop of 
(305! 264-2983 

HAWAii 

HONOLULU 
Pan Pacific 
Computer 
Company 
i808) 737-5857 
Small Computer 
Systems 
(808! 732-5246 

IDAHO 



NEBRASKA 

OMAHA 
Byte Shop of 
[402> 339 7350 
Omaha 

Computer Store 
[4021 592-3590 
NEVADA 
LAS VEGAS 
Computer Systems 

'702] 873-7400 
RENO 

ByieSfiopo! 
(702)826-8080 

NEW JERSEY 



Computer Division 
(208! 342-8585 

ILLINOIS 

CHAMPAIGN 
Champaign 
Computer Co 
(217] 586-4131 
CICERO 
Digital Research 
(3121 B56-3353 
EVANSTON 
Itty Bify 



bCo. 
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ORANG 
Computer Mart 
(7141 633-1222 
OXNARD 
APR Systems 

rftOS) 485-5483 
"rnrtata Systems 
[805' 483-1168 
PALO ALTO 
Bvte Shop nl 
(415)327-8080 
PASADENA 
Byte Shoo of 

12131 684-3311 
.-.., n . Er , r 

Cnmpufpr Center 
(714) 292-5302 
Comouterlnnd of 

Sao Hi ego 
!7V.i sen-9912 
RAN !JJi3 OGIRPO 
Byfo SttOp "f 
'805! 543-9-310 
SAN RAFAEL 
Byte Shop of 



'3121328-8800 
SCHAUMBURG 
Data Domain of 
(312)397-8700 

INDIANA 
BLOOM 1 NGTON 
Data Domain 
(812'334-3607 
INDIANAPOLIS 
Data Domain 
'3171 251-3139 
Computers 



I -6505 



(415) i 

Coin p »ter 

Alternatives 

'4151459-13R6 

SANTA ANA 

ArlvancprJ 

Microcomputer 

!7i4i 568-8813 
SANTA BARBARA 
Bvte 5Mp of 
(805! 986-2938 
SANTA MQNICA 
M'sr-io" Contrnl 

(21S1899-S13"' 
Toe OemptMr Stor 
1213! 461-0713 
SHERMAN OAKS 
People's 
Computer Co 
WZANA 

Tr^oh Mar* 

(2*3! 341-015:' 

VSN NUV8 
Computer 

HriTpn •- 

(3131 344-0153 
WESTMINSTER 

Byte Shop of 

'7141.834-9131 
COLORADO 
SOULIER 
Bvte Sh"P of 
[MB] 4-44-8550 

EJBNVBR 
Rv"> Snap oi 
[309)999-8 



Uffflfl 
(317) 8< 

IOWA 

WATERLOO 
The Computer 
Center 
(319) 232 9504 

KANSAS 

OVERLAND PARK 
Personal Computer 
Center, inc. 
[913' P49 5942 

KtHTOSKV 

LQUJSVfLLS 

System Co 

(502' 895-4269 



(3011 408-3485 

MASSACHUSETTS 

WALTHAM 
Compute- Mart 
of Bostr 



[817} f; 
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MICHIGAN 
ANN APBCR 

[313} 996-7618 

ROYAL OAK 

CoT-oute- Ma-i of 
(313)5^6-0900 
MINNESOTA 
MANKATO 

Nor*h Kate Sopo'y 

(5071 &?5 5473 
MINNEAPOLIS 
ComoMter Depot 
msi 98T-5S01 

MOORFHEAD 

PS. IDC 

1218) 233-6682 



'3f?^ 1 5 T 3-4895 

Computer Co. 
ENGLEWOOD 
Miti Mini 
Computer Co 
[303] 770-5005 



MONTANA 

BILLINGS 

Big Sky Byte Shot 



WASHINGTON 

BELLEVUE 
Byte Shop of 
[206I 746-065T 
SPOKANE 
Microsystems. 
Incorporated 
(509)747-4135 
WISCONSIN 
MILWAUKEE 
The Milwaukee 
Computer Store 
'4141 259-9140 

WYOMING 

JACKSON 

Teton Data System 

'307)733-6313 



NEW YORK 

NEW YORK 
Computer Mart ot 
(212! 686-7923 

NORTH CAROLINA 
BOONE 

Alpha Digital 

Systems 
(704) 264-7946 
NEWELL 
Digital Dynamics 
[704)374-1527 

OHIO 

CINCINNATI 
Soltwaro Systems 
Consuming Inc 
1513)745-3111 
CLEVELAND 
Byte Shop of 
(2161 333-3261 
COLUMBUS 
MMwMttrn Digital 
Electronics 
(614i ;>94-£991 

OREGON 

BEAVERTON 

'5031644-2666 
EUGENE 
Real Oregn- 
Computer C" 
(5031484-1040 
PORTLAND 
Byte Shop of 
[5031223-3496 



Co nee pis 
'4121 729-3510 
FRA2ER 

Personal Computer 
Corporation 
S21B] 647-8460 
HUNTINGDON 
VALLEY 

Markelli- F Systems 
'2151947-6670 

TENNESSEE 

KNOXVIL.LE 
Bvte Shoos 
of Toonessee 



(817)335-7198 
HOUSTON 
Compute'oraft. im 
(7131977-0664 

OomputertBK 

(7131 526-6934 

Electronic 
Sperialty Co 
''131665-0477 
LUBBOCK 
Com outer Ma-' of 
West Tfiras 
[8081 765-7134 
RICHARDSON 
The Mfete Store 
'2<dl2?.1 1096 

UTAH 

SALT LAKE CITY 
Byte Shoo of 
'801)355-1041 
Data Wo* id 
(SO'lftC 0033 



AUSTRALIA 

GORDON 

Trudata Pacific 

498-6706 

WEST PERTH 

Australian Computer 

Products 

[091 322-6497 

AUG" SPRINGS 

Mic'icomculer 

Systems 

Alice Springs, NT 

NORTH 

FREMANTLE 

James McLarty 

SSon 

35-4677 

NORTH SYDNEY 

Kingsway 

Computers 

929-9901 

BELGIUM 

BRUSSELS 

Resources 
(02) 538-9093 

CANADA 

TORONTO 
The Computer 
Race 

(416! 538 0262 
QUEBEC 

Selin inc. 
819 373-2367 
VANCOUVER 
Byte Shop of 
[604)736-7221 
Pacific Computer 
Store, Ltd. 
[6041 438-3282 
Quill Computer 
Systems 
[604)684-5082 
WINNEPEG 
Micro- Byte Lid 
(204)947-8289 

ENGLAND 

LONDON 
Computer 
Applications 

(Oil 373-4B34 
SAL FORD 
MANCHESTER 
Computer Design 



VIRGINIA 



'089' 460-4993 
HOLLAND 



J4PAM 

TOKVO 



o-kshopolNor* 1 - SPAIN 



[703? 321 9047 
VIRGIN'S BEACH 
Home Computer 



'0001235-7110 



VENEZUELA 
CARACAS 
E.UC MEGA CA 
33-79-90 
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supporting hardware. Informal inter- 
action between groups working in 
similar research and application environ- 
ments will highlight the topical session. 
For more information contact Dr Alice 
G Parker, Micro- 1 I program chairman, 
Dept Electrical Engineering, Carnegie- 
Mellon University, Pittsburgh PA 15213, 
(412) 578-2472. 

November 27-29, European Communi- 
ties Symposium on Computer Aided 
Design of Digital Electronic Circuits and 
Systems, Hotel Hilton, Brussels BEL- 
GIUM. The aim of the symposium is to 
disseminate the results of the Computer 
Aided Design Electronics Study under- 
taken by the European communities and 
further to present an assessment ot the 
state of the art of techniques, problem 
areas and possibilities of further develop- 
ments in the field of computer aided 
design of digital electronics. Contact 
Keness Belgium Congress SA, Rue de 
['Industrie 17, 1 040 Brussels BELGIUM, 
(02) 230 09 53. 

November 27-December 1, Micro Pro- 
gramming Workshop, Lafayette IN. This 
5 day hands-on advanced programming 
workshop is for individuals interested in 
developing skills required to plan, 
prepare, test and document 6800/6801 
microprocessor applications software. 
Contact Jerilyn Williams, Wintek Corp, 
902 N 9th St, Lafayette IN 47904. 

November 28-30, 9th Annual Canadian 
Computer Show, International Centre, 
Toronto CANADA, Products displayed 
at this show will include: computer and 
data processing equipment, supplies and 
services, including minicomputers, peri- 
pheral hardware and software, keypunch 
services, consulting and contract pro- 
gramming and timesharing. Contact 
Industrial Trade Shows of Canada, 36 
Butterick Rd, Toronto Ontario M8W 
328, (416) 252-7791. 

December 3-5, 9th North American 
Computer Chess Championship, Sher- 
aton Park Hotel, Washington DC. I he 
1978 annual meeting of the Association 
for Computing Machinery will be the 
site of this chess championship This will 
be a 4 round Swiss style tournament 
with participants restricted to corn 
puters. Two rounds will be played on 
December 3 (1 PM and 7.30 PM), one on 
Monday (7-30 PM) and the last round on 
Tuesday (7f30 PM). Deadline for entries 
is October 20- Contact Prof M M New 
born, School of Computer Science, 
McGill University, Montreal Quebec 
H3A 2K6 CANADA. 

December 4-6. 1978 Annual Conference 
of the Association for Computing 
Machinery, Sheraton Park Hotel, 
Washington DC Contact Dr Richard 
Austing. Dept of Computer Science, 
University of Maryland, College Park 
MD 20742, (30!) 454 2004. 

December 4-6, Minicomputers and Dis 
tribuied Processing, Atlanta GA. This 



3 day seminar will examine the uses, 
economics, programming and implemen- 
tation of minicomputers. Contact Philip 
M Kowlen, director, Center for Con- 
tinuing Education, The University of 
Chicago, 1307 E 60th St, Chicago IL 
60637. 

December 6-8, Data Processing Oper- 
ations Management, Washington DC. For 
details, see November 1 3-1 5, Chicago. 

December 12-14, Mideon/78, Dallas 
Convention Center, High Technology 
electronics show and convention. Con- 
tact Electronic Conventions Inc, El 
Segundo CA, (800) 421-6816 (toll free). 

December 13, Computer Networking 
Symposium. Sponsored by the IEEE 
Computer Society's Technical Com- 
mittee on Computer Communications 
and the Institute for Computer Sciences 
and Technology of the National Bureau 
of Standards. This symposium will high- 
light papers of practical and research 
experiences concerning both computer 
and communication networks. Contact 
Dr George Cowan, Computer Sciences 
Corp, 6565 Arlington Blvd, Falls Church 
VA 22046. 

December 13-15, Distributed Mini- 
computer Networks, Executive Tower 
Inn, Denver CO. This seminar will 
address the minicomputer from the 
viewpoint of the distributed network 
user. The structure and management of a 
large data base and software problems 
with the trade-offs of languages utilized, 
hardware types, input and output 
options, device controllers, system 
failure and recovery, sample application 
case studies and the economics of mini- 
computer applications will be covered 
in depth. Contact The Institute for 
Professional Education, Suite 601, 1901 
N Fort Myer Dr, Arlington VA 22209, 
(703) 527-8700. 

January 15-17, Minicomputers and Dis- 
tributed Processing, San Francisco, For 
details, see December 4-6, Atlanta. 

January 17-19, Distributed Minicom 
puter Networks, Ramada Inn, Arlington 
VA. For details, see December 13-15, 
Denver. 

January 24-27, International Microcom- 
puters/Minicomputers Microprocessors 
'79/Japaii; Harunii Exhibition Center, 
Tokyo. Contact ISCM, 222 W Adams St, 
Chicago IL 60606, (3 I 2) 263-4866, 

January 30 February 1 , Communication 
Networks Conference and Exposition, 
Sheraton Park Hotel, Washington DC 
Designed to bring together com muni 
cation network users, consultants, ven- 
dors and regulatoiy officials so that 
issues can be discussed and analyzed. 
It is particularly aimed at executives 
and managers who purchase communi- 
cation products and services. Contact 
I he Conference Company, 60 Austin St, 
Newton MA 02160." 
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Can you upgrade to 16-bits 
on a tight budget? 




Of course! 



Let me introduce you to the 16-bit 
world of Alpha Micro. Consider all the 
advantages of upgrading your present 
8 -bit system with the first fully integrated 
concept of hardware and software. A 
concept that provides all the features of 
a 16-bit minicomputer, yet retains all the 
flexibility, peripheral options, and low 
cost of S-100 bus systems. 

Now you can have much of the sophis- 
tication that was previously restricted to 
only the mini's . . . Multi-User. Multi -Tasking, 
Time-Sharing, Memory Managemen t. 
Disk-File Management, and yes, Perip h - 
eral Independence. 

Come on, Join Alpha Micro's 16-bit 
world . . .You can do it on an 8-bit budget. 
Five subsystems let you expand your 8-bit 

Circle 4 on inquiry card. 



system capability as your needs, and your 
budget, allow: 

AM -100 16-bit CPU.Two board S-100 
bus compatible microprocessor set, com- 
plete with software — a year and a half 
field proven reliability. 

AM-200 Floppy Disk Controller. 
S-100 bus compatible supports PerSci 
277 and Wangco 87 disk drives. 

AM-300 Six Port Serial I/O. S-100 
bus compatible provides six fully pro- 
grammable RS-232 ports. 

AM-400 Hard Disk Subsystem. S-100 
bus compatible interface and CALCOMP 
Trident series drives (25, 50, 80, 200 and 
300 megabyte configurations). 

AM-500 Hard Disk Subsystem. S -100 
bus compatible formatter- controller and 



CDC Hawk 10 megabyte hard disk drive. 

All Alpha Micro systems are fully soft- 
ware supported including the new com - 
pletely integrated, minicomputer class 
accounting system which consists of sev- 
eral hundred programs. 

For more information see your local 
Alpha Micro dealer or write or call. 



^5 alpha 



micro 

17881 Sky Park North 
Irvine, California 92714 
(714) 957-1404 
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Languages 
Fowm 



Defining a 
Language: 



PL/B 



David L Wilson 
Engineering Computing Lab 
B554 Engineering Bldg 
University of Wisconsin 
Madison Wl 53706 



About the Author 

David Wilson works for 
the University of Wis- 
consin as a systems en- 
gineer, applications pro- 
grammer and technical 
writer. One of his current 
projects is rewriting 
FORGO, a diagnostic 
FORTRAN compiler in 
the C language (see 
October 1977 BYTE). He 
has an MS and ABD In 
computer sciences from 
the University of Wis- 



The person who writes a software package 
for microprocessors is faced with a difficult 
choice. If the package is written in BASIC, 
it will use a lot of memory and execute 
slowly. Certain operations, such as "shift" 
and "exclusive or," which the microprocessor 
can do easily, are not available in the stand- 
ard BASIC language. On the other hand, 
if the package is written in assembly language, 
it will not be portable. Four separate versions 
might be needed for the 8080, Z-80, 6800 
and 6502. 

This article gives an initial proposal for 
the middle level language PL/B. As in assem- 
bly language, the programmer is given access 
to those operations that microprocessors 
can do easily. PL/B programs will be compiled 
into machine language; they will not be 
interpreted as in BASIC. PL/B is not an easy 
language; it is almost as difficult to write a 
program in PL/B as it is to write it in one of 
the assembly languages. On the other hand, 
PL/B programs will be portable. 

The first part of this discussion describes 
the PL/B language. It is written for the 
experienced assembly language programmer. 
The second part, written for the person who 
has previously implemented an assembler 
or BASIC interpreter, deals with how the 
PL/B language could be implemented. The 
PL/B language is designed to be easy to com- 
pile: a PL/B compiler should fit into an 8 K 
byte computer. 

Registers 

Table 1 gives the names of the registers 
in PL/B and the corresponding registers to 
be used on the 6800, 8080, Z-80 and 6502. 

The apostrophe in front of the register 
name distinguishes the register from a 
symbol name. 

On the 8080, if indexing with an offset 
is used, HL is loaded with the offset, and DE 
is added to HL. If indexing without an 
offset is used, DE is just transferred to HL. 
In either case, HL is then used for the mem- 
ory reference. 



On the 6502, registers 'X and 'L will 
occupy four bytes in page zero of memory. 
When indexing is used, the 6502 register 
X will be loaded with the offset, and the 
indirect indexed addressing mode will be 
used. The 6502 register Y will be permanently 
loaded with a zero, and will be used for 
indexing without an offset. 

Symbol Names 

Symbols start with a letter which is fol- 
lowed by letters and digits. The symbol may 
contain internal blanks (which are ignored) 
and may be any length. In PL/B all blank, 
carriage return and line feed characters are 
ignored. 

The symbols in the PL/B language are of 
three distinct types: 

1 . name for data storage area 

2. name for a procedure (subroutine) 

3. name for a constant (parameter) 

The name for a constant is used when some 
parameter will have the same constant value 
for any one compilation of the PL/B pro- 
gram, but may be changed for another 
compilation. 

Constants 

Octal numbers are preceded by the back 
arrow or its equivalent. The maximum 
octal number allowed is «-377, except in 
arithmetic statements using the 'L or 'X 
register when the maximum is +- 177777. 

Hexadecimal numbers are preceded by $. 
The number of digits in the hexadecimal 
number must be a multiple of two. In data 
area initialization of "declaratives," a hexa- 
decimal number may be as long as desired; 
in arithmetic statements using the 'L or 'X 
register, it must have four digits; for the 'A 
register it must have two digits. 

Binary constants are preceded by %. The 
number of digits in the binary number must 
be a multiple of eight. In declaratives, the 
number may be any length; when using the 
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'L or 'X register, it must have 16 digits; for 
the 'A register, it must have eight digits. 

Decimal numbers have no prefix. In 
declaratives, the allowable range is —128 to 
255. Of course the numbers -1 and 255, for 
example, are really the same bit pattern. 
The only difference is whether the number 
is seen as being signed or unsigned. In an 
arithmetic statement, the allowable range 
(see table 2) depends on the register being 
used. 

In an arithmetic statement using 'L, an 
alphanumeric constant is the two ASCII 
characters immediately following a ". For 
the 'A register, it is the first character 
following a ". In declaratives, the constant 
is the string of characters surrounded by "s. 
If a " is to appear within the string, it must 
be doubled. That is, " " within such a string 
would result in just one " being stored in 
memory. In alphanumeric constants, blanks, 
carriage returns and line feeds are not 
ignored. 

One other constant is the address corres- 
ponding to a symbol. This is indicated by 
preceding the symbol with @. This type of 
constant may be used only with the registers 
'L or 'X. An address constant may be offset 
by using the form: 

& symbol # constant 

For example: 

@ TABLE #10 

would give the address of the byte ten bytes 
past TABLE. 

Declaratives 

The form of a declarative which will assign 
some memory space for a symbol and give 
the initial values for that byte or bytes is: 

symbol , value list ; 

The ; is used to end all statements in PL/B. 
The value list is composed of one or more 
constants, separated by commas. The 
symbol is assigned the address of the first 
byte filled from the value list. For example: 

SYMBOL TABLE ,"",$0000; 

would set up three bytes containing a blank 
and two binary zeroes. SYMBOL TABLE 
would be assigned the address of the first 
byte. 

The EQU (equivalence) operation of 
many assemblers is done as follows: 

symbol ,= symbol ; 

or if an offset is used: 



Register Type 

8 bit register 
16 bit register 
index register 
carry bit 



PL/B 

'A 
'L 
X 
'C 



6800 

A 
M 
X 

c 



8080 

A 
BC 
DE 
CY 



Z-80 

A 
BC 
IX 
CY 



6502 

A 
M 
M 
C 



Table 1: Registers used by PL/B and in the more popular microprocessors. 



Table 2: Summary of allowable 
ranges for registers used in PL/B. 
Register 'A contains eight bits. 
Registers 'L and 'X contain 16 
bits. 'C is used as a flag. 



Register 


Range 




'A 


- 128 


to 


255 


'L 


-32768 


to 


65535 


'X 





to 


65535 


'C 





to 


1 



Symbol 



Direct Reference 



symbol #constant to get an offset 



ffconstant 

#'X 

#'X #constant 



absolute address 
via index register, 
no offset 
via index register 
with offset 



Table 3: Various ways to address 
memory locations. 



symbol ,= symbol # constant ; 

or if the symbol corresponds to an absolute 
address: 

symbol =# constant ; 

or if the symbol is the name for a constant 
parameter: 

symbol ,= constant ; 

For example: 

END OF TABLE, = TABLE # 1 0; 

will assign the symbol END OF TABLE the 
address of the byte which is ten bytes past 
TABLE. 

The ORG (origin) operation of many 
assemblers is done as follows: 

# constant ; 

(Remember that the constant may be the 
address of a symbol with an offset.) 

To reserve a block of memory without 
giving any initial values, the form is: 

symbol ,+ constant ; 

For example: 

TABLE ,+ 100; 

would set aside 100 bytes for TABLE. The 
bytes would all be initialized to binary 
zeroes. 

Declaratives will come at the beginning of 
the program before the first procedure or 



November 1978 © BYTE Publications Inc 



101 



Our MacroFloppy™ 
goes twice the distance. 

For $ 695. 




Introducing the Micropolis MacroFloppy™:1041 and :1042 disk drive sub- 
systems. For the S-100/8080/Z-80 bus. Packing 100% more capacity into a 
5!4-inch floppy disk than anyone else. 143K bytes, to be exact. For as little 
as $695. 

The MacroFloppy:1041 comes with the Micropolis Mod I floppy packaged 
inside a protective enclosure (without power supply). And includes an S-100 
controller Interconnect cable Micropolis BASIC User's Manual. A diskette con- 
taining Micropolis BASIC, and a compatible DOS with assembler and editor. 
The ;1041 is even designed to be used either on your desk top, or to be inte- 
grated right into your S-100 chassis. 

The MacroFloppy:1042 comes with everything the :1041 has, and more. 
Such as d.c regulators, its own line voltage power supply, and, to top it off, 
a striking cover Making it look right at home just about anywhere. 

Both MacroFloppy systems are fully assembled, tested, bumed-in, and 
tested again. For zero start-up pain, and long term reliability. They're also 
backed up by our famous Micropolis factory warranty. 

And both systems are priced just right. $695 for the MacroFloppy: 1041 
and $795 for the MacroFloppy : 1042. 

You really couldn't ask for anything more. 

At Micropolis, we have more bytes in store for you. 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91304. Phone 
(213)703-1121 

Or better yet, see your local dealer. 



sc*^* 



Circle 235 on inquiry card. 



MICROPOLIS 

More bytes in store for you. 



Table 4: Summary of all 
operations performed by 
PL/B. 



= 


load 


( rotate left 




store 


) rotate right 


+ 


add 


«shift left 


- 


subtract 


» shift right 


p 


and 


.<S> push 


\ 


or 


=<a pull 


t 


exclusive or 


t complement 


+& 


add with carry 


— negate 


-& 


subtract with carry 


.+ 


decimal add 




r 


decimal subtract 





between procedures. No symbol, other than 
a procedure name, may be used before it is 
defined in a declarative. Also, a memory 
byte or pair of bytes is normally referenced 
by giving the corresponding symbol. How- 
ever, there are other ways to reference a 
memory location as shown in table 2. The 
complete list is summarized in table 3. 

Arithmetic Statements 

The form of an arithmetic statement is: 

arena-of-action operation-list ; 

The "arena of action" is a register name or 
memory reference. All the operations in the 
operation list will take place in that register 
or memory location. The operations are 
summarized in table 4. Any operation in the 



first column must be followed by a memory 
reference or a constant. Operations in the 
second column must not be followed by a 
memory reference or a constant. If a constant 
is used, the PL/B compiler will produce an 
instruction with an immediate operand. 
A special check is made for the operations 
+1 and -1. For these, PL/B will produce 
increment and decrement instructions. For 
example: 

'A+l .WHERE ( .WHEN .@; 

will increment the previous contents of the 
accumulator, store the result at WHERE, 
rotate the accumulator and carry bit left, 
store that result at WHEN, and also push 
it onto the stack. 

Not all operations will be permitted for 
all possible arenas of action. For example, 
if the arena of action is a memory location, 
one may not add to it the contents of 
another memory location. That is: 

PLACE +INCR; 

would not be allowed, but: 

'A=PLACE+INCR.PLACE; 

would be allowed. 

The shifts are logical shifts. They are 
equivalent to setting 'C = 0;and then rotat- 
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MetaFloppy 

The Micropolis MetaFloppy™ gives you more than four times the capacity of 
anyone else's 5%-inch floppy. Because it uses 77 tracks instead of the usual 35. 

The field-proven MetaFloppy. with thousands of units delivered, comes 
in a complete family of models. And, like our MacroFloppy™ family of disk 
drives, MetaFloppy is designed for the S-100/8080/Z-80 bus. 

For maximum capacity, choose our new MetaFloppy: 1054 system. Which 
actually provides you with more than a million bytes of reliable on-line stor- 
age. For less money than you'd believe possible. 

The MetaFloppy:1054 comes complete with four drives in dual config- 
uration. A controller. Power supply. Chassis. Enclosure. All cabling. A new BASIC 
software package. And a DOS with assembler and editor. There's even a built- 
in Autoload ROM to eliminate tiresome button pushing. 

If that's more storage than you need right now, try our 
MetaFloppy:1053, with 630,000 bytes on-line. Or our Meta- 
Floppy1043, with 315,000 bytes on-line. Either way, you can 
expand to over a million bytes on-line in easy stages, when you 
need to. Or want to. 

In other words, if your application keeps growing, we've got 
you covered. With MetaFloppy. 

The system that goes beyond the floppy. 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91304 
Phone (213) 703-1121. 

Or better yet, see your local dealer. 

MICROPOLIS" 

More bytes in store for you. 



goes 
beyond 




Circle 236 on inquiry card. 



ing. On the 6502, the right rotate is done by 
a subroutine. 

PL/B does not use labels and GOTO 
commands. It does require structured pro- 
gramming, which is a superior method for 
organizing a program in order to make it 
easier to debug and easier for others to 
understand. Three structures are used in 
PL/B: procedures, if-else-endif, and loop- 
endloop. 

Procedures 

The form of a procedure (subroutine) is: 
PROCEDURE name [ 



executable statements 



The first (main) procedure is unnamed. 
When the bottom of a named procedure is 
reached, control returns to the procedure 
that called it. When the bottom of the main 
procedure is reached, control returns to the 
system monitor. The final procedure of a 
program is followed by an extra ] to mark 
the end of the program. 
A procedure is called by: 



! PROCEDURE name ; 
or, if the procedure is at an absolute address: 

! # constant ; 
or, if the procedure address is in 'L : 

! #'L; 

This last possibility is implemented by storing 
the contents of 'L into an upcoming JSR 
instruction. If the program is to be stored in 
read only memory, the contents of 'L are 
stored in a J MP instruction in programmable 
memory, and then a JSR is done to that J MP. 
An argument list may follow the proce- 
dure name. The list may contain only con- 
stants, but remember that the address of a 
symbol is a constant (therefore, call by 
address is possible). The form of the argu- 
ment list is identical to that of an initial 
value list in a declarative. The constants 
are placed in memory directly following the 
JSR to the procedure. For example, a 
possible call could be: 

[MULTIPLY, ©TIMES; 

If-else-endif Structure 

The form of this structure is either: 
logical-expression 1 
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or: 



statements done 
if expression true 

'■ I 
logical-expression ? 







statements done 






if expression true 






== 


equal 




!= 


not equal 




> 


greater than 




< 


less than 




>= 


greater than or equal 




<= 


less than or equal 





Table 5: Relational tests 
used by if-else-endif state- 
ments. 



statements done 
if expression false 

'■ I 

The simplest form of a logical expression 
is a logical relation: 

arena-of-action operation-list test 

The operation list may be empty. The test 
is a relation followed by a memory reference 
or constant. PL/B will generate a compare 
unless the constant zero is used and some 
previous operation would have set the 
condition register. The possible relations are 
summarized in table 5. 

A logical expression may also be made up 
of several logical relations connected by && 
or V If a logical relation is followed by &&, 
and if the relation is false, control imme- 
diately passes to statements which are to 
be done if the logical expression is false or 
to the end of the structure if there are no 
such statements. If it is true, the next logical 
relation is tested. For example: 

'A =IM X) && 'A =M +1 .M <0 ? 
'A =1-1 .1; / 

If N is greater than zero, then M will be 
incremented, and the result checked. If 
that result is negative, I will be decremented. 
If that result is zero or positive, I will not 
be decremented. On the other hand, if N 
is zero or negative, not only will I not be 
decremented, but M will not be incremented 
either. 

If a logical relation is followed by \\, and 
if the relation is true, control immediately 
passes to the statements which have to be 
done if the logical expression is true. If it 
is false, the next logical relation is tested. 
For example: 

'A=NX)\\'A=M+1 .M<0 ? 
'A=l -1 .I; / 

If N is zero or negative, then M will be incre- 



mented and the result tested. If that result 
is negative, I will be decremented. If that 
result is zero or positive, I will not be decre- 
mented. On the other hand, if N is positive, 
I will be decremented, but M will not be 
incremented. 

Loop-endloop Structure 

The form of this structure is: 
[ - 



statements within the loop 

'■ ] 

When the computer reaches the bottom of 
the loop, it will start again at the top. The 
loop is exited by using the ! ; statement within 
an if-endif structure. For example, the 
following will execute a loop ten times, 
using location / to save the count. 

'A =10. 1; 
[ 

statements in loop 

•A=\ -1 .1 ==0?! ;/] 

The !; may also be used to exit a procedure 
early. Multiple exclamation points may be 
used, in which case that many loops (possibly 
including the procedure itself) will be exited. 
In the example above, the test to exit the 
loop was put at the end of the loop. This is 
not required. The test may be at the start of 
the loop or even in the middle of the loop. 
One loop may contain several conditional 
exit instructions. 

All programming needs documentation so 
it can be understood. Comment lines start 
with an * and finish with a ; like any other 
statement. 

Input/Output 

Input devices will be assigned to letters 
of the alphabet. They will be referred to by 
an * followed by the letter. The standard 
input device will be *l; the standard list 
output device will be *L; the standard 
device for object program output will be *0. 
A program to echo input would be: 

[[•A=*I.*L;]]] 

The MULTIPLY procedure in listing 1 
is an example of the use of the PL/B language. 
It leaves in 'L the product of 'A and the byte 
pointed to by the argument following the 
MULTIPLY call. 
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Our competitors hated 
the KIM-1 at $245! 



No wonder; the KIM-1 microcomputer was less money for more 
features than other microcomputer boards. 

But KIM-1 Users loved US. Up until this week, for only $245, 
you could own a completely assembled microcomputer board with 
IK RAM, 2K ROM, cassette and serial interfaces, 15 I/O lines, 
2 interval timers and a six digit LED display. With MOS Technology's 
comprehensive 6502 mpu instruction set. And the best documen- 
tation in the business. 



And now the 
KIM system is the 
most expandable 

at any price. A motherboard (KIM-4), memory expansion board 
(KIM-3B), editor/assembler (KIM-5), prototyping 
board (KIM-6). All available now. 

Just about the only problem potential 
KIM-1 users encountered was the 
fact that the KIM-1 was in short 
supply: demand kept growing faster 
than our expanding production. 
But not any more. 



Will they hate KIM-1 
even more at TTOP 5 "? 



That's right: $1 79.95. For the same, superb 
microcomputer. And available now. Further 
evidence of the power and ability of Commo- 
dore's semiconductor and computer divisions. 
A synergism of MOS Technology's leadership 
in the design and development of mpus, RAMs 
and ROMs together with Commodore's know- 
how in mass production and mass marketing. 

Here's how the line-up looks now: 



Rockwell 
AIM 65 



Synertek 
VIM 



RCA VIP 



Commodore 
MOS KIM-1 



$375 



$269 



$245 



n79 9 



We wonder what our competitors 
are saying now! 

*KIM is a registered trademark of Commodore Bus. Mach., Inc. 



□ Yes... I want KIM-1s@ $179.95 now.* 

□ I'm enclosing my check in the amt. of $ 

□ Please charge this to my credit card: 

□ Master Charge □ BankAmericard/VISA 

D American Express 

My Card No Expires 



Name (print) . 
Address 



City_ 



. State. 



-Zip_ 



*Calif. residents add 6% sales tax (Santa Clara County - 6'A%). 

D Please send me information on the KIM Expansion Modules. 
□ Please supply me with the name of your nearest dealer. 
Commodore/MOS • 901 California Ave. • CA 94304 
Dealer inquiries invited (415) 326-4000 



Circle 47 on inquiry card. 
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MULTIPLICAND ,+ 2; 
MULTIPLIER ,+ 1; 
PRODUCT, + 2; 

MULTIPLY [ 

'A .MULTIPLICANDS; 

* GET RETURN ADDRESS FROM STACK, COPY TO 'X; 

* ADD 2, PUT RESULT BACK ON STACK FOR RETURN; 
'L=@ .'X +2 ,@; 

* LOAD ADDRESS POINTED TO BY 'X INTO 'X; 
'X ~#'X ' 

* GET AND TEST MULTIPLIER; 

* IF MULTIPLIER N<0, REVERSE SIGN OF BOTH; 

* MULTIPLIER AND MULTIPLICAND; 
'A =#'X .MULTIPLIER < ? 

'A =0 -MULTIPLIER .MULTIPLIER; 

'A=0 -MULTIPLICANDS .MULTIPLICANDS;/ 

* CONVERT MULTIPLICAND TO 16 BIT NUMBER; 
'A ^MULTIPLICANDS < ? 'A =-1 ; : 'A =0; / 

'A .MULTIPLICAND; 
'L=0 .PRODUCT; 

* GO THROUGH LOOP FOR EACH BIT IN MULTIPLIER; 

* IF LAST BIT OF MULTIPLIER ON; 

* ADD MULTIPLICAND TO PRODUCT; 

* THEN DOUBLE MULTIPLICAND, AND SHIFT; 

* MULTIPLIER RIGHT ONE BIT; 
[ 'A=MULTIPLIER == ? I ; / 

'A » .MULTIPLIER; 
*C — .1 ? 

'L =PRODUCT +MULTIPLICAND .PRODUCT; / 
'L =MULTIPLICAND +MULTIPLICAND .MULTIPLICAND;] 
'L = PRODUCT;] 

Listing 7: An example multiplication program in PL/B. This 
program leaves the product of 'A and the contents of the 
address pointed to by 'X in 'L. 



Don't wait 'till if s 
too late... 

Order small quantity 
Continuous Tax Forms 
now. 




At last... 

Continuous Tax Forms are now available in small 
quantities, as few as 50. 

Available forms include: 
• 3-8 part W-2 

• 1087 



1099 
• 1040 



941 



for more information write or call 



j^m ior more imormanon wru« ui um- 

18350 Blackhawk St., Northridge, CA 91326 
Phone: (213) 368-5891 



Conditional Compilation 

If all the logical relations within the 
logical expression of an if-else-endif structure 
consist of a symbolic name for a constant 
being compared to another constant, then 
the result of the logical expression will be 
determined by the PL/B compiler during 
compilation. If it turns out that some state- 
ments cannot be executed, because the logi- 
cal expression will either always be true or 
always be false, then no code will be gener- 
ated for those statements. Normally, the 
if-else-endif structure is permitted only 
within a procedure. However, conditional 
compilation may be used in the declaratives. 
The conditional compilation feature could 
be used, for example, to produce different 
versions of a program according to how 
much memory is available. 

In order to keep the PL/B compiler small, 
conditional compilation and symbolic names 
for constants could be handled by a separate 
precompiler program analogous to a macro- 
assembler's macrogeneration pass. The pre- 
compiler would eliminate the conditional 
compilation ifs along with any skipped code 
and substitute the corresponding constant 
for any symbolic name of a constant. 

This completes the specification of the 
PL/B language itself. The rest of this article 
considers implementation problems. 

Symbol Table 

The symbol table will initially be: 

SYMBOL TABLE," ",$0000; 

NEXT will point to the next available spot: 

NEXT, ©SYMBOL TABLE#3; 

Every character in the symbol table will be 
followed by an address. While looking for a 
symbol, the compiler first checks to see if 
the current character matches the character 
in the symbol table. If it does not, the associ- 
ated address will tell the compiler where to 
look next for a match. If that address is zero, 
then this is a new symbol, and the rest of its 
letters must be stored starting at the place 
pointed to be NEXT. If it does match the 
character from the symbol table, then the 
compiler moves up three bytes, and tries to 
match the next character of the symbol 
starting at this point. The compiler will use a 
binary zero for end-of-symbol character. 
Once the end-of-symbol character is matched, 
then the definition of the symbol can be 
found by moving up three bytes. A symbol 
definition takes three bytes: one byte tells 
what kind of symbol it is; the other two give 
the symbol's address. 

The following routine is used to get a 
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Circle 8 on inquiry card. 



Everything you ever wanted 
in a video interface. 



(Automatic scrolling, cursor, erase functions, etc.) 

And less. 

(Stand-alone — requires no processor.) 




VIB-WOO. Shown actual size. 



NFC's NEW VIB SERIES. FROM '129" 

Don't let the low price fool you. These are not kits. They are fully assembled and 

tested boards. NPCs custom CRT Processor Chip is the secret behind the entire 

family. All perform character entry and cursor control functions automatically. 

They execute all normal cursor commands as well as more sophisticated functions 

such as erase page, erase to end of line, etc. Text automatically scrolls when 

cursor reaches bottom of page. Display format is fixed at 16 lines of 64 

characters for optimum efficiency. 

VIB-1000 All standard features described above. $129.95 

VIB-2000 All features of the VIB-1000 plus FOREGROUND AND BACKGROUND 

video modes, SCREEN PROTECT and READY/BUSY handshake. $159.95 
VIB-3000 All features of the VIB-2000 plus SCREEN READ capability. $169.95 
VIB-2000S Serial interface (RS-232C) version of the VIB-2000. $189.95 



Where Pricing is as 
Important as Technology 



EE3 



Nucleonic 

Products 

Company 



6660 Variel Avenue 

Canoga Park, California 91303 ■ (213) 887-1010 

Telex 69-8481 ■ TWX 910-494-1954 

A Division of DuMont Electronics Corporation 



If your local computer store 
does not have NPCs new VIB 
series yet, contact the distributor 
nearest you to order direct. 



STEP SYSTEMS, INC. 

48 1 5 West 77th Avenue 

Minneapolis, MN 55435 

(612)831-3644 



NATIONAL ELECTRO SALES 

12063 W. Jefferson Blvd. 

Culver City, CA 90230 

(213)391-6294 



DEALER INQUIRIES INVITED 
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SEARCH [ 

'X = ©SYMBOL TABLE; 
[ [ 'A — #'X ? !;/ 
'A .Is?; 
'L=#'X#1 ==0 ? 

'L=NEXT .#'X#1 .'X; 

'A =<s>; 

[ 'A .#'X; 

'L=0.#'X#1; 
#'X ==0? !;/ 
'X+1+1+1; 
!GET CHARACTER; 
'A < "1 \\ 'A > "Z \\ 'A > "9 && 
'A <"A?'A .@=0;/ I 
'A =0 .#'X#3 .#'X#4 .#'X#5; 
'L='X+6 .NEXT; 

!!;/ 

'X='L; 
'A =@; ] 
'A==0? !;/ 
!GET CHARACTER; 

'A < "1 \\ 'A > "Z \\ 'A > "9 && 'A < "A ? 
'A ,@ =0;/ ] 
'X+1+1+1; 
'A =<g>; ] 

Listing 2: This is a search routine which 
tries to match a given symbol against those 
contained in the symbol table. When the 
routine is finished, 'X contains the address 
of the symbol definition and 'A contains the 
character following the symbol. 



character from the input. It is not used when 
constructing an alphanumeric constant. 

GET CHARACTER [ 

[ 'A=*l != " && 'A != 
<-12&& 'A !=<-15? 

!;/] 

'A><-137? "A-*- 40;/] 

The routine in listing 2 searches for a match 
for a given symbol. When the routine is 
entered, the first letter of the symbol is 
already in 'A. When the routine exits, 'X 
points to the symbol definition (all zeroes 
for a new symbol), and 'A has the special 
character that follows the symbol. 



tures currently in use. The cell will contain 
two addresses: the first two bytes will con- 
tain the address of the next cell on the list 
(or zero at the end of the list), and the next 
two bytes will contain the address where the 
procedure's address should be placed when 
the program is loaded. 

Let LOC be the current program counter, 
FREE be the pointer to a list of free cells 
(this list is initially empty), and let 'X point 
to the symbol definition for the undefined 
procedure. The routine of listing 3 will add 
the forward reference to the symbol's for- 
ward reference list. 

The routine in listing 4 fills in the address 
when it is known. Let LOC contain the 
address of the procedure and let 'X point to 
the first cell of the address insertion list. 
OBJECT CODE is a routine that produces 
object code. The byte which goes out is 
placed into 'A and the address where it goes 
when loaded is placed into 'X. 

It is necessary to keep a status stack of 
structures in use. For this stack (last in first 
out, LIFO list, not the hardware stack) all 
five bytes of a cell will be used. The fifth cell 
marks the "type" of the cell. The possibilities 
are summarized in table 6. Thus, there will 
be two stack entries for every loop, and one 
entry for each if currently active. 

When an if is compiled, the code for the ? 
will be a branch if true to the code following 
the ?, and then a JMP instruction to make 
the possibly big jump over the code when 
the condition is false. The code for a && 
would be set up to branch to this JMP in- 
struction if the preceding condition is false. 
The code for \ and && do set up local for- 
ward references, which can be handled in a 
manner similar to the method given above. 
Of course, these addresses are relative and 
only use eight bits. 



Forward References 



Automically Indented Listing 



Unlike an assembler, PL/B will be a 1 pass 
compiler. Thus at times it will have to back- 
track and insert addresses in code already 
generated. This is done by generating an 
entirely separate line for the loader in order 
to stuff the one or two bytes into the address 
area of an instruction. 

Consider, first a forward reference to a 
procedure. The type byte in the symbol defi- 
nition for the procedure will not only reveal 
that this is a procedure, but that it still is not 
defined. In this case, the so-called address 
actually points to a list of places where the 
address must be inserted when its value is 
known. Each cell of this list will be five bytes 
long, of which only four are used. This type 
of cell will also be used to keep a status stack 
for the if-else-endif and loop-endloop struc- 



A separate PL/B listing program should 
be provided which will provide an automati- 
cally indented listing. Structured programs 
are much easier to read if they are properly 
indented. In an automatically indented 
listing, the listing program removes any 
indenting the user may have done (it skips 
leading blanks) and indents the listing 
according to the structure present in the 
user's program. For each level the listing 
program should produce two characters at 
the start of the line: a vertical bar and a 
blank. Remember, if a line starts with a :, it 
reduces the "level" by one for that line only. 
If a vertical bar is not available a slash or 
exclamation point might be used. The result 
is a column of vertical bars stretching between 
the top and bottom of a structure. If the 
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programmer has made some mistake in struc- 
tures, (s)he may easily spot it from such a 
listing. All trailing comments should be 
started at the same column, if possible. 

Each line of the listing should be preceded 
by four characters giving the location counter 
and a blank. If the line starts with a # (an 
ORG command), the location printed should 
be the one given in that line. If a ,= opera- 
tion is used (an EQU operation), the resulting 
value for the symbol should be given." 



TEMP, + 2; 
TEMP2 ,+ 2; 
FREE , $0000; 
LOC ,+ 2; 

FORWARD [ 
'X .TEMP; 
'L=#'X#1 .TEMP2; 
IGETCELL; 

'L =LOC .#'X#2 =TEMP2 .#'X; 
'X .'L=TEMP; 
'L .#'X#1; l 

GET CELL [ 

'X =FREE ==0? 

'X = NEXT; 

'L = NEXT +5 .NEXT; 
: 'L = #'X .FREE; / ] 

Listing 3: Routine to add 
forward references to a 
symbol's forward reference 
list. 





"Address" Field 


Type 


Contents 


1 


Address of the start of a 




loop. 


2 


Link to address insertion 




list for loop end. Used for 




!; instructions. 


3 


Place to put address for : 




or / (else-endif). 


4 


Place to put address for / 




(: already found). 



Table 6: Various address field types. 



CHAIN [ 

[ 'X ,TEMP==0? !;/ 
'X =#'X#2; 
'A = LOC; 
IOBJECTCODE; 
'X+1; 

'A = LOC#1; 
IOBJECTCODE; 
'X =TEMP; 
IFREE CELL; ] ] 

FREE CELL [ 

'L = *'X .TEMP2 =FREE .#X; 
'X .FREE =TEMP2; ] 

Listing 4: This routine 
takes the forward reference 
list generated by listing 3 
and fills it in when the 
address is known. 



Practical Microcomputer Programming 



PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by W J Weller, 
A VShatzel.and H Y Nice. 

Here is a comprehensive source of programming information for the present or 
prospective user of the 8080 microcomputer, including moving data, binary arith- 
metic operations, multiplication and division, use of the stack pointer, subroutines, 
arrays and tables, conversions, decimal arithmetic, various IO options, real time clocks 
and interrupt driven processes, and debugging techniques. 

This 306 page hardcover book is well worth its $21.95 price and should be in every 
8080 or Z-80 user's library. 




f" 



PRACTICAL MICROCOMPUTER PRO- 
GRAMMING: THE M6800 by W J Weller. 

This second volume of the Practical 
Microcomputer Programming series ad- 
dresses the problems of applications pro- 
gramming at assembly level for the M6800. 
In 16 chapters and more than 100 formal 
examples, the fundamental techniques of 
assembly level programming are applied to 
the solution of specific problems with the 
6800. Nowhere theoretical, it is a thorough 
and detailed methods text for the beginning 
and intermediate application programmer 
using the 6800. Hardback. $21 .95. 
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DR DOBB'S JOURNAL OF COM- 
PUTER CALISTHENICS AND ORTHO- 
DONITA, volume I edited by Jim C 
Warren. 

□ This is a collection of everything 
from the first year of Jim Warren's 
outstanding journal. 359 pp. $13.00 (no 
photo). 

YOUR HOME COMPUTER by James 
White. 

PI A clearly written nontechnical de- 
scription of personal computers that 
required no prior knowledge of com- 
puters or electronics. Yours for $6.00. 

GETTING INVOLVED WITH YOUR 
OWN COMPUTER by Leslie Solomon 
and Stanley Viet. 

'3 Whether your interest in business 
applications, word processing, education, 
security, computerized video games, 
computer art and music. Robots, or 
amateur radio, this book will get you 
started and keep you on the right track. 
216 pp. $5.95. 

UP YOUR OWN ORGANIZATION! by 
Donald M Dible. 

□ A great handbook on how to start 
and finance a new business, this is the 
most comprehensive reference we've 
seen on the subject. 372 pp. Available 
for $14.95 in hardcover. 

HOW TO PROFIT FROM YOUR 
PERSONAL COMPUTER by Ted G 
Lewis. 

□ If you have wanted to use your 
personal computer in a profitable 
manner, and you feel you need some 
help planning programming techniques 
for common business applications, this 
book is for you. 191 pp. $7.95. 

BASIC AND THE PERSONAL COM- 
PUTER by Thomas A Dwyer and Margot 
Critchfield. 

[~l After giving an in-depth course in 
BASIC, the book discusses microcom- 
puter hardware, graphics, word pro- 
cessing, sorting, simulation and data 
structures. Easy to read and informative. 
438 pp. $12.95 (no photo). 

TV TYPEWRITER COOKBOOK by Don 
Lancaster. 

\T ] A complete guide to low cost tele- 
vision display of alphanumeric data, 
several chapters of which were published 
ahead of the book in early issues of 
BYTE magazine. $9.95. 

THE CHEAP VIDEO COOKBOOK by 
Don Lancaster. 

□ This latest in Don Lancaster's series 
of hardware books continues where 
the TV Typewriter Cookbook leaves 
off. New, inexpensive video display 
circuits (and the software to drive 
them) are described. 256 pp. $5.95 (no 
photo). 
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for new 
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APL AN INTERACTIVE APPROACH 
Second Edition, Revised by Gilman and 
Rose. 

□ Here's an excellent way to introduce 
yourself to the APL language. Gilman 
and Rose have extensively updated their 
popular book to include the latest infor- 
mation about APL and the various forms 
now in use. $1 1 .95. 

SARAGON by Dan and Kate Spracklen. 

□ Written about the West Coast Com- 
puter Faire chess champ, "Saragon," 
which is a program in Z-80, this book is 
available for the first time in October 
1978. $14.95 (no photo). 



THE WIRED SOCIETY by James 
Martin. 

□ This is a fascinating and not-to 
distant account of what the future might 
be like, changed by the new telecom- 
munications technology. Prefacing his 
discussions with historical as well as con- 
temporary references, Martin lures the 
reader into an impending technical 
revolution, which will change corpor- 
ations, change government, and changes 
the lives of everybody. $12.95 hardcover 
(no photo). 

MICROPROCESSOR INTERFACING 
TECHNIQUES (Expanded 2nd edition) 
by Austin Lesea and Rodnay Zaks. 

□ Now available in this newly revised 
edition featuring: new material on 
"useful circuits, "an enlarged floppy disk 
section with new double density con- 
trollers, updates on LSI controllers— and 
much more. Including basic concepts 
and techniques, this book is a very com- 
prehensive handbook on interfacing. 
416 pp. $9.95. 

MICROPROCESSORS: FROM CHIPS 
TO SYSTEMS by Rodnay Zaks. 

A complete and detailed introduction 
to microprocessors and microcomputer 
systems. $9.95. 

BASIC BASIC, 2nd EDITION by James 
S Coan. 

□ If you're not already familiar with 
BASIC, this book is one of the best ways 
to learn about this popular computer 
language. BASIC (which stands for Be- 
ginner's All-Purpose Symbolic Instruc- 
tion Code) is easy to learn and easy to 
apply to many problems. $8.95. 

ADVANCED BASIC by James S Coan. 

M This is the companion volume to 
James Coan's Basic BASIC. In this book 
you'll learn about some of the more 
advanced techniques for programming 
in BASIC, including string manipulation, 
the use of files, plotting on a terminal, 
simulation and games, advanced mathe- 
matical applications and more. $7.95. 

CHESS AND COMPUTERS by David 
Levy. 

1 I This 145-page paperbound book is 
loaded with chess games played by 
computers. The games are computer 
versus computer and computer versus 
human. $8.95. 

CHESS SKILL IN MAN AN 
MACHINE edited by Peter W Frey. 

f~l This is a most fascinating book, con- 
cerning itself with the when, how, and 
why of computer chess. $14.80 hard- 
cover. 

SCIENTIFIC AND ENGINEERING 
PROBLEM SOLVING WITH THE COM- 
PUTER by William Ralph Bennett Jr. 

D Besides teaching BASIC (which it 
does admirably), this lively, lucid book 
presents a wealth of imaginative and 
unusual applications programs taken 
from many disciplines. In its diversity 
and elegant style, it ranks with Donald 
Knuth's works as a milestone in the art 
of computing. Hardcover, $19.95. 
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GAMES, TRICKS AND PUZZLES FOR 
A HAND CALCULATOR by Wallace 
Juriri. 

D Got a friend who won't have any- 
thing to do with calculators? You just 
might woo him or her into the electronic 
age with some of the tricks in this book. 
Capers, games and astounding calcula- 
tions are here to dazzle. They've even 
pulled a calculator apart to show you 
what the insides look like! A neat book 
for anyone suffering from technophobia 
or plain boredom. 91 pp. $4.00. 

FUNDAMENTALS OF RECORDKEEP- 
ING AND FINANCE FOR THE SMALL 
BUSINESS by Robert C Ragan, CPA, 
and Jack Zwick, Ph.D. 
J Once you have your organization 
or business up and running, records 
must be kept. 196 pp. Only $10.00 in 
hardcover. 

THE ART OF COMPUTER PRO- 
GRAMMING by Donald E Knuth. 

Praised by many critics as the best 
books in their field. These books are 
part of a projected seven volume omni- 
bus survey of computer science now 
being completed by Donald E Knuth. 
O Volume I, Fundamental Algorithms, 
634 pp. $21 95 hardcover. 
O Volume II, Seminumerical Algo- 
rithms, 624 pp. $21 .95 hardcover. 
~] Volume III, Searching and Sorting, 
722 pp, $21 95 hardcover. 

FUNDAMENTALS AND APPLICA- 
TIONS OF DIGITAL LOGIC CIR- 
CUITS, 2nd edition by Sol Libes. 
LD You'll find everything from the basic 
theory, to various circuit designs, to the 
most recent applications, including the 
circuitry of calculators, digital voltme- 
ters, frequency counters, and computers. 
200 pp $7.95. 

SMALL COMPUTER SYSTEMS HAND- 
BOOK by Sol Libes. 

L~] This is an introductory text for those 
with a minimal knowledge of electronics 
who are interested in microcomputers as 
a hobby. The author explains microcom- 
puter concepts from number systems 
and logic circuits to programming lan- 
guages and applications with the empha- 
sis on practical knowledge. 197 pp. 
$8 45 



THE LITTLE BOOK OF BASIC STYLE 
by John M Nevison. 

□ This book teaches you how to write 
clear, well-planned programs you can 
read. 151 pp. $5.95 (no photo). 
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SOME COMMON BASIC PROGRAMS 
by Lon Poole and Mary Borchers 

[~] At last, a single source for all those 
hard to find mathematics programs! All 
the programs are written in a restricted 
BASIC suitable for most microcomputer 
BASIC packages, and have been tested 
and debugged by the authors. $8.50. 



SOCIAL EFFECTS OF COMPUTER 
USE AND MISUSE by J Mack Adams & 
Douglas H Haden. 

D Most of us have come to accept the 
presents of computers in our lives. Their 
effect on society as a whole is worthy of 
carefull consideration. This book surveys 
the evolution of computers, their appli- 
cation, and the social, economic and 
philosophical implications of their in- 
creasing use. 326 pp. $10.00. 

PROGRAMMING A MICROCOMPU- 
TER: 6502 by Caxton C Foster. 

I~l This informal, well-written book may 
be just what you need to enter the world 
of microcomputers. Foster uses the 6502 
microprocessor (used in the KIM-1, the 
PET, and the Apple microcomputer 
systems) as a basis for discussing the 
techniques of writing programs. 231 pp. 
$9.95 

TOP-DOWN STRUCTURED PRO- 
GRAMMING TECHNIQUES by Clement 
L McGowan & John R Kelly. 

n What is structured programming? The 
authors answer this question in this 
lively, well-written book. 288 pp. $1 5.95 
hardcover. 

6800 ASSEMBLY LANGUAGE PRO- 
GRAMMING by Lance A Leventhal. 

~| From Osborne & Associates we have 
another in their series of microcomputer 
books. Lance A Leventhal discusses as- 
sembly language programming for com 
puters using the 6800 microprocessor 
The 6800 instruction set is presented in 
depth with chapters on assemblers, sim- 
ple programs, code conversion, tables 
and lists, subroutines. Input/output, 
interrupts, program design and docu 
mentation, and sample projects, $8.50. 

ACCOUNTS PAYABLE AND AC- 
COUNTS RECEIVABLE by Lon Poole 
and Mary Borchers. 

Q] This is a set of 21 programs which 
constitute an invoice-linked accounts 
payable and a low-volume invoice ac- 
counts receivable system for small busi- 
nesses. It is the third in Osborne & Asso 
dates' series of BASIC business programs 
and will be complemented by the soon 
to be published General Ledger. 318 pp. 
$15.00. 
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A Classroom Demonstration 

Controlling a System with a Microcomputer 



Garnet L Hill 
Physics Dept 
Emporia State University 
Emporia KS 66801 



Microprocessors are large scale integrated 
circuits that consist of a central processing 
unit and a control section, with provisions 
for handling parallel binary data in com- 
munication with various types of memory 
and peripheral devices. The use of such a 
small computer is fast becoming an every- 
day phenomenon. The ubiquitous nature 
of small computers implemented with 
microprocessors makes it imperative that the 
complete course in the physical sciences 
cover these tools of control in some way. 
The purpose of this article is to point out 
a fairly simple application which illustrates 
how microprocessor control systems can be 
demonstrated to students in teaching labora- 
tories of engineering and physical sciences. 
The example can be used as a classroom 
demonstration or laboratory experiment 
suitable for advanced high school or college 
levels depending upon the degree of detail 
provided by the teacher. 

The object of this experiment is to 
illustrate how a computer program, running 
in a simple microprocessor, can be used as 
a control element for a system. The micro- 
processor and its program form a sort of 
complicated "black box" receiving inputs 
from sensors and calculating an output 
presented to an actuator. In the 1960s, 
before the existence of microprocessor 
technology, such black boxes were often 
constructed out of smaller integrated circuits 
and programmed by wiring the pins. Earlier 
than the 1960s, many of the functions now 
commonplace in digital electronics were 
simply prohibitively expensive or impossible 
to achieve. The advent of the programmable 
processor, however, brought a flexibility of 
function not possible with such "hard- 
wired" logic: changing a program, the 
"software" of the application, can be done 



at the flick of a button rather than through 
tedious rewiring. 

Setting Up the Experiment 

This experiment utilizes a typical educa- 
tional microprocessor system, the E&L 
Instruments "Dyna-Micro" computer which 
contains an 8080A processor made by the 
Intel Corporation. The experiment imple- 
ments a simple control system designed to 
keep the rate of flow of an airstream set at 
a value as measured by three simple binary 
switch sensors. A stock solid state relay 
part with microprocessor compatible TTL 
input and 120 V at 3 A AC power ratings 
is used to turn on and turn off the fan 
motor, with a program interpreting the 
state of the wind sensors and deciding what 
the motor should be doing. 

Figure 1 shows the design of the experi- 
ment at a global level. Three wind vanes are 
placed in front of the fan and displaced 
laterally to avoid blocking the wind from the 
fan. Due to the mixing of the fan's air 
stream with the "still" air of the rest of the 
room, the wind pressure is greatest near the 
fan, and least furthest away from the fan. 
Thus sensor A experiences the greatest 
displacement and sensor C experiences the 
least displacement for a given average speed 
of the wind. Each vane is a binary sensor: 
if the wind speed is above a certain level, 
the switch of the sensor is closed; if the wind 
is below that level, the sensor switch is open. 
Three bits of digital information are read by 
the 8080's computer program using an 
"IN" instruction for the appropriate port. 

The design of the wind vane sensor ele- 
ments is simple, as shown in figure 2. The 
base of the sensor is a block of wood. The 
dimensions are chosen so that the block can 
be clamped at the edge of the laboratory 
table with the proper spacings as shown in 
figure 1. The dimensions of figure 1 are 
based on the author's experiences, but 
experimentation with the relative spacing 
of the sensors and fan can prove fruitful 
in demonstrations. Each sensor is a single 



112 



November 1978 'J BYTE Publications Inc 



Osborne & Associates, Inc. 

The World Leaders in Microprocessor Books 

If you want information on microprocessors, read the Osborne books. 




An Introduction to Microcomputers 

Volume - The Beginner s Book 
If you're not familiar with computers, but 
would like to be, then this is the book for 
you. Computer logic and terminology are 
introduced in a language the beginner can 
understand. Computer software, hardware 
and component parts are described, and 
simple explanations given for how they 
work. Text is supplemented with creative 
illustrations and numerous photographs. 
300 pages. 

Volume #08-X $7.95 

Volume 1 - Basic Concepts 

A must for anyone in the computer field, 
this best selling text explains hardware 
and programming concepts common to all 
microprocessors. Its universal appeal is 
reflected by its having the greatest yearly 
sales volume of any computer text. 350 
pages. 

Volume 1 #02-0 $8.50 



Volume 2 - Some Real Microprocessors 
Volume 3 - Some Real Support Devices 
and update subscriptions 
These two books provide complete 
descriptions of virtually every 
microprocessor and most support devices. 
There are no other books like these; they 
provide detailed part descriptions from an 
independent source. 

To cope with the rapid evolution of 
microprocessor products. Volumes 2 and 3 
have been printed in loose leaf form; each 
volume has its own series of six bimonthly 
updates, allowing you to remain current 
with all parts as soon as they are really 
available. Updates sold separately. 

These two books replace the 1977 
edition of Volume II - Some Real 
Products. 

Volume 2 with binder #14-4 $20.00 
Volume 3 with binder #17-9 $20.00 
Volume 2 update only $25.00/yr. 

Volume 3 update only $25.00/yr. 

Volume 2 and 3 updates $40.00/yr. 



Program Books Written in BASIC 

Payroll with Cost Accounting 

Accounts Payable and Accounts Receivable 

General Ledger 

These books feature complete, quality 

applications software for small-to-medium 

sized businesses. Each book includes fully 

documented program listings, sample 

printed reports, installation instructions 

and user's manual. Written in an extended 

Wang BASIC (write to ask us about our 

CP/M CBASIC version and other 

conversions). 375 pages each. 

Payroll #09-8 $15.00 
AP&AR #13-6 $15.00 
G. Ledger not yet available, see order form 

Some Common BASIC Programs 

76 short practical programs, most of which 
can be used on any microcomputer with 
any version of BASIC. Complete with 
program descriptions, listings, remarks 
and examples. 200 pages. 

SCBP #06-3 $8.50 



Assembly Language Programming 

8080AI8085 Assembly Language Programming 

6800 Assembly Language Programming 

These books describe how to program a 
microcomputer using assembly language. 
They discuss classical programming 
techniques, and contain simplified 
programming examples relevant to today's 
microcomputer applications. 400 pages 
each. 

8080 A/8085 #10-1 $8.50 
6800 #12-8 $8.50 




Programming for Logic Design 

8080 Programming for Logic Design 
6800 Programming/or Logic Design 
Z80 Programming for Logic Design 

These books describe the meeting ground 
of programmers and logic designers; 
written for both, they provide detailed 
examples to illustrate effective usage of 
microprocessors in traditional digital 
applications. 300 pages each. 

8080 #04-7 $8.50 
6800 #05-5 $8.50 
7,80 #11-X $8.50 
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SENSORS MOUNTED 
ON BOARDS - 




TO SOLID 
STATE RELAY 



Figure I: A micropro- 
cessor based control sys- 
tem. The goal of the 
experiment is to keep a 
constant rate of air flow 
from the fan shown at the 
left. Three binary switch 
sensors monitor the air 
flow. A microprocessor 
examines the state of the 
sensors and controls the 
fan by means of a solid 
state relay. 



-30cm 



FRONT EDGE OF LAB BENCH - 



pole single throw switch which is sensitive 
to the air pressure felt by the movable ele- 
ment of the switch, an aluminum vane. 

The fixed contact of the switch is a 
simple piece of #12 copper wire, which is 
sharpened to a point at one end, bent into 
an "L" shape, soldered to a stranded wire 
for connection to the computer circuit, 
and inserted into a hole drilled in the 
wooden mounting block. When the "L" 
is inserted in the mounting block, the 
point contact should face "upwind" toward 
the fan when the mounting block is clamped 
into its position in figure 1 . 

The wind sensitive moving contact of 
the switch has two parts. One part is a sup- 




MOVING VANE FRAME 

(MAKE FROM #12 COPPER WIRE) 




STATIONARY CONTACT (POINTED) 
(MAKE FR0M#I2 COPPER WIRE) 



CONTACT CONNECTION 
WIRES SOLDERED TO 
#12 COPPFR FRAME 
AND POINT CONTACTS 



C CLAMPS 



Figure 2: Detailed view of one of the three binary air flow sensors (typical 
for three). 



port frame, also made out of #12 copper 
wire, bent into a much larger "L" shape 
than was used for the fixed contact. As with 
the fixed contact, this support frame has an 
interconnection wire soldered to it before 
it is inserted into the wooden base of the 
switch. The second part of the wind sensi- 
tive contact is an aluminum vane measur- 
ing 3 cm wide by 15 cm long including a 
suspension hook bent in its end. The vane 
was fabricated from scrap sheet aluminum 
of about 1 mm thickness. When it hangs 
without any wind pressure, the equilibrium 
position of the vane should be about 1/2 cm 
away from the point contact. The mount- 
ing holes for the frame and point contact 
should be chosen with this in mind, although 
some adjustment is possible by bending the 
frame or point contact after assembly. 

With this switch design, when the air 
from the fan produces a sufficient force, 
it displaces the bottom of the vane causing 
it to touch the wire point as shown by the 
dotted line in figure 2. This closes the 
switch. The three switches are used to define 
three binary input bits by wiring them to 
the circuit of figure 4 (which will be dis- 
cussed in more detail later). 

With this experiment's physical design, 
how can we obtain the desired behavior of 
an air flow sufficient to deflect switch A 
into a closed position, but insufficient to 
deflect switch C into a closed position, with 
switch B "hunting" a stable state? Basically, 
this is achieved by turning the motor of the 
fan on and off based on the sensed condi- 
tions of all three switches. Let's consider 
each switch in turn: 

First, if switch A is open we definitely 
do not have enough air flow, since we want 
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TARBELL SOFTWARE 

Extensive & Inexpensive. 

TARBELL CASSETTE or DISK BASIC 
only $36.00 



Most features of ALTAI R* Extended BASIC are includ- 
ed PLUS these added features: 

•Assignment of I/O 

•Alphanumeric line labels are allowed 

• Read and write string data 

• Unlimited length of variable names and strings 

• Procedures with independent variables 

• Number system 10 digits BCD integer or floating point 
Included are commands unique to Tarbell BASIC which 
provide capabilities to: 

• Chain to another program • Assign a physical device to 



a logical device • Drop an I/O channel previously assign- 
ed • Cause programs to be appended onto programs al- 
ready in memory •Call a procedure and pass variables on 
the list • Cause interpreter to enter edit mode using 1 5 
single character edit commands. 

Tarbell BASIC occupies 21 K of RAM. 
Tarbell BASIC on cassette - $36 
Tarbell BASIC on CP/M Disk - $36 
Tarbell BASIC Source on paper - $25 
Tarbell BASIC Source on CP/M Disk - $25 



CP/M Disk Operating System 

The I/O section of this software has been modified 
to operate with the TARBELL Floppy Disk Interface in 
24K bytes of memory. Five commands permit listing of 
directory, typing contents of an ASCII file, renaming 
a file, erasing a file from disk, and saving memory on 
disk. Fourteen programs are included which are invoked 
like commands. Six source files are included for transfer- 
ring between TARBELL Cassette and disk, cold-start 
loading, Basic I/O system with drivers, and reformatting 


BASIC-E Compiler 

Designed to work with CP/M Disk Operating System 
this software requires a total of 20K bytes of memory. 
Included are 26 compiler error messages and 23 run-time 
error messages. Disk files may be read, written or up- 
dated by using both sequential and random access. In- 
cluded are blocked and unblocked files. Price for com- 
piler and run-time monitor on diskette is $10.00. Manual 
is available separately for $5.00. (Public domain soft- 
ware by Gordon E. Eubanks, Jr.). 


BIOS and instructions to patch CBIOS for your system. 
Price is $100 on CP/M diskette with documentation. 
(CP/M is a product of Digital Research). 


CBASIC Programming System 

Upward compatible from BASIC-E, CBASIC is simi- 
lar but expanded to include several business oriented 


CP/M 1.4 Update Package 

A TARBELL Update Package for those now using 
CP/M 1.3 is now available on diskette. The Update 
Package adds new commands and the ability to access 
four disk drives, as well as 2 new CP/M manuals, TAR- 
BELL CP/M User's Guide and a new BIOS listing. 
Price: $50.00. 


facilities, allowing decimal computations to 14 digits of 
precision, data formatting and PRINT USING state- 
ments. Statements allow access to disk files and disk 
file maintenance. Strings of characters may be read from 
the console to permit correct input line format to be 
checked before reading data. General programming fea- 
tures include variable names up to 31 characters, option- 
al line numbers, dynamic debugging tracers, and optional 
data output to printer. CBASIC on diskette and manual 


SPOOLER 


priced at $100. (Copyright Software Systems.) 


This 8080 program will save many hours of computing 
time. It intercepts all output to the list device, spools the 
output to a high-speed disk file, and directs the spooled 
data to a low-speed printer during unused cycle time while 
the CPU waits for transfer of data to and from the console. 
System throughput is greatly increased with the aid of 
SPOOLER. Output is never lost due to insufficient memory 
allocation. Fully compatible with the CP/M file system, 
SPOOLER permits parallel processing without hardware 
interrupt, and with minimal impact on other processes. 
Price: $70.00 (Copyright KLH Systems.) 


EMPL an 8080 APL 

Especially suited to educational applications, EMPL 
is an adaptation of APL, using the ASCII character set. 
Only one-dimension arrays are allowed. This 8K version 
occupies the first 5376 bytes of memory and operates in 
two modes. The Execution Mode permits all instructions 
to be executed immediately. The Definition Mode per- 
mits the user to enter functions. EMPL on Tarbell Cas- 
sette with manual is $15. (Copyright 1977 Erik Mueller). 

*ALTAIR is a trademark/tradename of Pertec Computer Corp. 
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*CP/M is a trademark/tradename of Digital Research 
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NOPS OR lOmS 
DELAY LOOP 



OUTPUT A SET 
PULSE FROM 
CHANNEL#3 
TO TURN 
FAN ON 



NOPS OR lOmS 
DELAY LOOP 




OUTPUT A RE- 
SET PULSE 
FROM CH.#I 
TO TURN 
FAN OFF 



Figure 3: Flowchart of the air flow experiment. 



switch A to be held closed all the time. Thus 
the motor must be forced on uncondition- 
ally if switch A is open. 

But if switch A is closed, then we may 
have enough air flow already, but we might 
in fact have too much air flow. If switch C 
is then tested and found to be closed, we 
know that the air flow is too much, and 
must unconditionally turn off the fan 
motor. 

If both switch A and switch C have nor- 
mal "steady state" conditions of being 
closed and open respectively, then switch 
B is used to directly control the state of the 
fan motor. If switch B is open then its vane 
is not deflected enough, so the fan motor 
is turned on; if switch B is closed, then its 
vane is deflect enough so the motor is turned 
off. The inertia of the fan blades smooths 
out the sudden jerks of power to the motor, 
so that the effect of control exerted by 
switch B is to keep its vane just at the point 
of touching the contact. 

This logic is shown in flowchart form as 
figure 3. The fineness of the control of the 
wind speed (and switch B's vane position) 
can be set by the amount of delay "wired" 
into the software of the flowchart. This 



flowchart implements a "dynamic" equilib- 
rium situation through active control. The 
behavior of the system under different 
amounts of time delay is well worth inves- 
tigating in the tutorial laboratory. How does 
the inertia of the fan blades (and consequent 
sluggish response to commands) affect the 
stability of the system? How does the 
amount of the delay in the control flowchart 
affect the stability of the system? Is it 
possible to use sensor A or sensor C alone 
to control the loop? Many, if not all, the 
experiments to be performed on this system 
can be implemented simply by changing the 
program running in the microprocessor. 
This ease of change (for a new program need 
only be typed into the entry keys of the 
processor) is one of the main reasons why 
inexpensive computers are now being 
widely used to control such systems. 

A Look at the Details 

The components used in the fan control 
system are shown in figure 4; they were 
breadboarded on the SK-10 socket of the 
Dyna-Micro 8080 based microcomputer. 
The 120 VAC fan was turned on or off by 
the Hamlin optically isolated solid state 
relay. All three sensor switches were wired 
with "pull up" resistors to +5 V. When the 
switch is closed, V or a logic zero is input 
to a pin of IC2, the 8095 three state buffer, 
and when the switch is open, 5 V or a logic 
one is input to pin 2. The data from the 
8095 buffer, IC2, is input to the accumula- 
tor via bits Dq, Di, and D2 on the data bus 
of the computer when a negative 1.333 fis 
device select pulse strobes pin 15 on the 
8095 chip. This pulse occurs as a result of 
addressing IO port 2 with an IN instruction 
in the program. The 74154, IC1, serves as 
a 4 to 16 line decoder which directs device- 
coded control signals to the 8095 buffer or 
the 7476 flip flop chip, depending on which 
8080 port was selected. A set pulse is 
applied to the 7476 flip flop, IC3, to turn 
the fan on. The flip flop serves as a memory 
to keep the fan on until the next bit control 
signal is passed to it. The fan is turned off 
by a negative-going pulse applied to the 
clear input of the 7476. The IN and OUT 
signals coming from the 8080A microproc- 
essor are connected to the 7408 AND 
gate, IC6, and form a negative logic OR 
gate for the 74154 by DeMorgan's theorem: 
A & B = A+~B, A or B = A & B. 

The 8080A microprocessor is capable 
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Figure 4: Control circuitry for the air flow experiment, 
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of handling much more complex control 
systems than the example given here. In this 
control experiment, as in many simple 
laboratory tasks, control of a single bit 
(the fan motor state) is all that is necessary. 

Fan Control Program 

The program for controlling the fan 
consists of only the 38 bytes of machine 
language instruction which are given in 
listing 1. 

If the fan can produce enough wind, the 
dynamic equilibrium condition described 



CALL SUBROUTINE DELAY IN KEX 

FOR 20 MS DELAY. 

INPUT SWITCH DATA ON CHANNEL 2. 

ROTATE ACCUMULATOR RIGHT ONE BIT; 

TEST FOR A SWITCH DATA, LSB - MSB 

AND CF. 

CONDITIONAL JUMP TO ONFAN IF CF=1. 

ROTATE ACCUMULATOR RIGHT TWO BITS 

TO TEST SWITCH B DATA. 

CONDITIONAL JUMP TO OFFAN IF CF=0 . 

ROTATE ACCUMULATOR LEFT TWO BITS 

TO CHECK SWITCH B DATA. 

CONDITIONAL JUMP TO OFFAN IF CF=0 . 

INPUT TO TURN FAN ON. 

CALL SUBROUTINE DELAY IN KEX 

FOR 10 MS DELAY. 

UNCONDITIONAL JUMP TO INPUT NEXT 

SWITCH DATA. 

OUTPUT TO RESET OR TURN FAN OFF. 

CALL SUBROUTINE DELAY IN KEX 

FOR 10 MS DELAY 

UNCONDITIONAL JUMP TO INPUT NEXT 

SWITCH DATA. 



Listing I: An 8080 A assembly language program for controlling the fan 
circuit in figure 4 (see also figure I). 



I20VAC 



earlier is soon established after execution of 
the program begins. When the IN instruction 
(hexadecimal address 0308) is executed, 
the processor reads eight bits (Dq, D-|, 
D2 . . . D7) into the accumulator from port 
2. In this application, only three bits of data 
(Dq, D-j, and D2) are input (one bit from 
each switch, as shown in the schematic 
diagram). If switch A is closed and switch 
C is open, bit 2 (D-]) is tested; then the fan 
is either turned on with the OUT instruction 
at hexadecimal address 0316 if the middle 
switch (B) is open, or the fan is turned 
off with the OUT instruction at address 
031 E if this switch (B).is closed. A jump 
(JMP) back to the beginning of the program 
after each of these OUT instructions com- 
pletes the loop. Any or all of the four 
1 ms delay loops may be removed if desired 
by placing three NOP instructions (hexa- 
decimal 00) in place of the CALL (hexa- 
decimal CD BF 00) instructions. (The 
10 ms delay loop is a subroutine built into 
the Dyna-Micro Designer.) 

Much can be done with similar simple 
demonstrations of active control using 
microprocessor based computers and suit- 
able inexpensive sensors like those used in 
this experiment. I hope that this simple 
control system experiment will serve to 
inspire teachers of science and engineering 
subjects, providing them with some practical 
examples to illustrate how computers can 
be used as tools in the laboratory." 
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A Multiuser Data Network 



Communicating Over VHF Radio 



Robert E Bruninga 
907 Ninovan Rd 
Vienna VA 22180 



One of the more exasperating aspects of 
getting started in microcomputing is the cost 
of suitable IO devices. There is a rather large 
group of amateurs who already have ter- 
minals up and running; however, they have 
no microcomputer to play with. Our local 
computer club was such a group, having 
formed from a group of radio amateurs 
already connected via a VHF radio informal 
teletypewriter network. The availability of 
these inexpensive surplus Baudot code 
teletypewriters has been frequently espoused 
in the literature, and articles covering ASCII 
to Baudot conversion are plentiful. 

While our club matured, and with inter- 
est in microcomputing mushrooming at the 



same time, the idea to design a micro- 
computer into the network was a natural 
step. It was soon apparent that developing 
hardware and software to provide all of the 
desired functions was impossible for any 
gainfully employed individual. To spread out 
the effort and to get as much participation 
as possible, it was decided to first bring up 
the microcomputer with a simple monitor 
system to enable anyone on the net to have 
full access to memory, and to help in writing 
software for any desired routines or pet pro- 
jects. It is this microprocessor system which 
is to be described herein. But first we will 
give a description of the teletypewriter net 
and of the usual operating practices govern- 
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Figure I: The use of a remote transceiver 
at an advantageous centrally located site 
greatly increases operational range of a net- 
work of users at VHF frequencies. 



TRANSMITTER 



SQUELCH 



STATION X 



TRANSMITTER 
FREQUENCY A 



RECEIVER 
FRFQUENCY B 



CP- 



v 



v 



STATION Y 



TRANSMITTER 
FREQUENCY A 



RECEIVER 
FREQUENCY B 



M 



1 20 November 1978 8 BYTE Publications Inc 



V 



DEMODULATOR 



SQUELCH 
(SIGNAL 
PRESENT) 



RECEIVED 
DATA 



AUDIO 
BYPASS 



-o^| » 



V 



MODULATOR 



TRANSMITTER 



TRANSMITTED 
DATA 



INPUT OUTPUT 

MICROPROCESSOR 
PUT OUTPUT 



TRANSMITTER 



ON/OFF 



Figure 2: Having the micro- 
computer at the repeater 
site has the advantage of 
full duplex operation if 
user stations overcome the 
complexity of full duplex 
operation at their own 
stations, 
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Figure 3: Having the micro- 
computer at a user station 
requires half duplex oper- 
ation, but allows network 
expansion to include multi- 
processors at any user 
station without conflict. 



ing the participation of microcomputers. 
Repeater Teletypewriter Network 

The use of a remote transceiver or re- 
peater, centrally located at the highest 
elevation possible, is the key to network 
coverage of a large area. The repeater relays 
signals omnidirectionally from any trans- 
mitting station to all receiving locations, as 
shown in figure 1. In addition to improving 
the range, it assures reliability of coverage to 
all users in the net since each station need 
only transmit a powerful enough signal to 
be clear at the repeater, and be able to 
receive the output of the repeater without 
error. Depending on terrain, reliable cover- 
age of such a repeater is from 20 to 75 miles 
(32 to 120 km) in radius. 

The repeater operation is fully automatic 
and almost transparent to the user. The 
presence of a signal on the repeater's receiv- 



ing frequency turns on the repeater trans- 
mitter to relay the signals with the advantage 
of its high power and advantageous location. 
If no one is transmitting within five seconds 
of the last signal, the repeater transmitter 
will turn off. 

Teletypewriter signals are transmitted 
using audio frequency shift keying (AFSK) 
with 2125 Hz indicating a mark and 2295 Hz 
indicating space. Since teletypewriter traffic 
is innately hard copy and is usually not of a 
real time nature, many network users have 
their stations configured for fully auto- 
matic unattended reception. This feature, 
called autostart, is simply a tone detector 
which latches a relay on receipt of a con- 
tinuous mark tone and turns on the tele- 
typewriter equipment. Usual practice re- 
quires from three to five seconds of mark 
tone to activate the autostart; it will then 
remain on for up to 30 seconds after the 
last tones are heard. 
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ADM 3A CRT 875 84 45 30 

HAZELTINE 1400 CRT. 845 81 43 30 

HAZELTINE 1500 CRT. 1,195 115 61 42 

Tl 745 Portable 1,875 175 94 65 

Tl 765 Bubble Mem. . . . 2,995 285 152 99 
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With the autostart circuitry in mind, a 
usual network transmission is as follows: 

• Station identifies by voice or by 
keying the tones in Morse code. 

• Station transmits five seconds of 
mark tone. 

• Station transmits message or text. 

• Station identifies again. 

• Station turns off transmitter. 

The FCC requires Morse or voice identifi- 
cation at the beginning and end of each 
operating time period and at least every 
ten minutes. Short transmissions in a con- 
versation need not be identified although in 
group operation it is almost a necessity 
because one teletypewriter signal is indis- 
tinguishable from another. 

Interfacing to the Network 

If the network spoke ASCII (only Baudot 
code at 60 or 100 words per minute is 
allowed by the FCC on the amateur bands) 
it would appear to be a simple task to take 
an available microprocessor system and 
connect it directly via a modem to a trans- 
ceiver, and be up and running. Ideally the 
microcomputer would be connected at the 
repeater site, monitoring all signals in the 
net and responding when asked by trans- 
mitting appropriately on the repeater out- 
put as shown in figure 2. This was the 
original concept and optimum configuration 
from a technical standpoint. However, it 
was logistically impractical because of the 
remote location of the repeater and the 
natural tendency of a project like this to 
be never completely finished. Also, as 
microprocessors become more and more 
of a common fixture about the house, we 
felt that a centrally located computer 
serving the whole network alone would 
be an obsolete idea in the near future. 

For this reason, the microcomputer began 
to evolve as just another station on the net, 
transmitting and receiving in a half duplex 
mode as shown in figure 3. At present it is 
the only microcomputer that can be re- 
motely accessed and controlled by all users 
on the net, although there are a few other 
microcomputers being used by stations for 
their own local functions. This type of 
operation allows the network to grow into 
a fully coordinated common data network 
as more and more users interface their 
microcomputers into the system and pro- 
vide for remote access in whatever fashion 
their particular software packages allow. 

The microcomputer monitors all signals 
on the repeater and responds whenever its 
call sign is recognized. To isolate the micro- 
computer from the identity of the owner 
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or operator, a convention of placing a 
slant bar (/) prior to the call sign has been 
instituted to identify the microcomputer. 
In this manner, users in the network may 
communicate with the operator or talk 
about him using his call sign without acci- 
dentally initiating a response. 

Remote operation of the microcomputer 
is very simple. To gain access from any 
station on the network, just transmit the 
microcomputer's call sign, WD4IWG/WB- 
4APR (these are the combined call signs of 
the computer club and the station at which 
the microcomputer is connected) and wait 
for the computer's response. A flowchart 
of the standby and ready states is shown in 
figure 4. Once the microcomputer recognizes 
its call sign, it comes up with five seconds 
of mark tone and transmits a prompt (— ). 
After the prompt it goes into the receive 
mode and waits for a valid command se- 
quence. After each command sequence is 
executed, the microcomputer returns with 
the prompt sequence and waits for more 
commands. If the sign off command, NNNN, 
is executed, the microcomputer becomes 
inactive, responding to nothing until it 
again recognizes its call sign. 

The monitor is designed to interpret the 
input commands on a character-by-character 
basis as shown in the flowchart of figure 4. 
In this way, commands are not limited in 
length or structure as they would be if the 
processor did not begin interpretation or 
execution until an entire command and 
all parameters had been entered into the 
buffer. Once the single letter command has 
been interpreted, the software can help in 
the formatting of the remaining command 
parameters by providing spaces, line feeds or 
additional prompting as necessary. A space 
is used as the delimiter of command param- 
eters, and a carriage return will abort the 
command if required. The judicious use of 
carriage returns is due to the large number of 
low budget hobbyists on autostart who must 
buy their own paper. 

After each command is executed, control 
returns to the monitor entry point where the 
transmitter is turned off and the micro- 
computer waits for the next command 
input. All invalid command characters are 
ignored. Originally, only a valid command 
character was required to initiate execution, 
but this was prone to occasional errors. The 
program was changed to require a /$ se- 
quence (the Baudot equivalent of the ASCII 
escape character), a single command char- 
acter, and then a space before the command 
is recognized. Failure to provide all four 
conditions causes a return to the wait 
state for the proper escape sequence. The 
escape character is just one of 15 additional 
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This program permits composing and printing letters, 
flyers, advertisements, manuscripts, etc., using the 
COMMODORE PET and a printer. 
Script directives include line length, left margin, cen- 
tering, and skip. Edit commands allow the user to 
insert lines, delete lines, move lines and paragraphs, 
change strings, save onto cassette, load from cassette, 
move up, move down, print and type. 
The CmC Word Processor Program addresses an RS- 
232 printer through a CmC printer adapter. 
The CmC Word Processor program is available for 
$29.50. Add $1.00 for postage and handling per order. 

Order direct or contact your local computer store. 
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A Message 
to our Subscribers 



From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 



information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc. Attn: 
Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you. 
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Figure 4: Flowchart of the 
system monitor showing 
the standby and ready 
states. 
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characters which are defined in a double 
shift case. 

The structure of the character input 
(BINCH) and character output (BOUCH) 
subroutines allows simultaneous output in 
both ASCII and Baudot of any character 
available at the Baudot or ASCII input. The 
structure of BINCH and BOUCH is shown 
in figure 5. Because all routines written for 
the network system use these two sub- 
routines for input and output, the remote 
user at the Baudot port has the same soft- 
ware relationship to the computer as the 
local programmer except that the output 
may be disabled. 

Control Routines 

The monitor commands are relatively 
straightforward except for the requirement 
that the microcomputer operate in a half 
duplex mode. The subroutine responsible 
for coordinating the microcomputer response 
in the half duplex mode is PLEX (figure 5). 
PLEX turns the transmitter and trans- 
mission tones on and waits the delay time 
found in location ECHO before returning to 



the calling routine. PLEX is called by every 
monitor routine which generates output 
back to the remote user. The delay in ECHO 
is roughly in tenths of a second; usually, a 
value of 50 is used to allow reliable transmit 
and receive switching. The value 01 implies 
immediate response, and the duplex trans- 
mitter line is therefore turned on as well. 
ECHO can be changed by the monitor com- 
mand E, allowing the user to tailor the 
response to a particular hardware configu- 
ration. To allow the user to regain control 
when an error occurs, the transmit line 
drives a timer that cuts off the transmitter 
after two minutes. A second timer will 
hardware reset the microprocessor if a space 
tone of greater than two seconds is received. 

Command 

The monitor commands in table 1 are 
designed to provide as much assistance to 
the machine language programmer as pos- 
sible while also recognizing the special needs 
of the users on the network. The basic 
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE by Philip C 
Jackson Jr. 

□ This book surveys the field beginning with Turing's test, the mathe- 
matical description of phenomena, finite state machines and limits to 
computational ability, followed by chapters on problem solving, game 
playing, pattern perception, theorem proving, semantic information 
processing, parallel processing, evolutionary systems, robots, and a 
look at the future of the field. This thoughtful and unusual book will 
make a useful addition to your library. A 50-page bibliography is in- 
cluded. 453 pp. $18.50 hardcover (no photo). 

ARTIFICIAL INTELLIGENCE by Patrick Henry Winston. 

□ This book is designed for use in a course on artificial intelligence, 
but should prove invaluable to the newcomer to the topic, as well as 
being useful to the experienced as a reference text. Part One is set up 
to be used as an introduction to the key ideas of the subject, including 
the basics of elementary representation, symbolic constraint exploi- 
tation, search, and control. In addition, understanding natural language, 
representing common sense meaning, computer vision, and expert 
problem solving are covered. Part Two covers the programming lan- 
guage LISP, its organization and uses. Profusely illustrated. Only 
$10.00 hardcover. 444 pp. 

ADAPTIVE INFORMATION PROCESSING, AN INTRODUCTORY 
SURVEY by Jeffrey R Sampson. 

□ Even the most complex of today's computers is dwarfed by the ca- 
pabilities of its designer's brain. Imitation of the capabilities and adap- 
tive nature of biological information processing systems has long been a 
goal of computer designers. Jeffrey R Sampson presents an introduc- 
tory survey of this field. From the fundamentals of information and in- 
formation processing entities, he examines the richness of biological in- 
formation processing and goes on to cover the application of computers 
to artificial intelligence. His is a view which unifies the diverse aspects 
of the subject of artificial intelligence, emphasizing adaptive behavior. 
214 pp. $14.80 hardcover. 

COMPUTER MODELS OF THOUGHT AND LANGUAGE edited by 
Roger C Schank & Kenneth Mark Colby. 

D Part of the current work in Al involves the modeling of human 
mental processes in computer programs. Here is a collection of articles, 
which deal with natural language models, models of belief systems, and 
models of memory and cognition. Required reading for Al enthusiasts. 
450 pp. $23.50 hardcover. 
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HOW TO BUILD A COMPUTER-CONTROLLED ROBOT by Tod 
Loofbourrow. 

□ This book combines the dream of robotics— to create an intelligence 
other than human— with the reality, by providing both hands-on experi- 
ence with robotics and an application of a microprocessor. It details 
the step-by-step directions for building a robot, named "Mike," con- 
trolled by a KIM-1 microprocessor, with the complete control programs 
clearly written out. 132 pp. $7.95. 



ROBOTS ON YOUR DOORSTEP by Nels Winklessand Iben Browning. 

□ "This book will amaze you, frighten you, nauseate you, excite 
you. . .it will probably make you think about things you have never 
contemplated before," states the introduction to this clever and well- 
written account of robots: past, present, and future. Intelligence, 
artificial intelligence, brain structure and simulation, and characteristics 
of robots are only a few of the areas explored. 1 79 pp. $6.95. 

BUILD YOUR OWN WORKING ROBOT by David L Heiserman. 

□ This book will introduce you to the problems of making a robot 
mobile device called Buster III, using pre-microprocessor TTL inte- 
grated circuits for all logic functions. It is a must book for background 
reading, but much of the logic can be extremely simplified using 
today's microprocessor technology. Use this book as a first look at 
these problems from which you can build further and more elaborate 
solutions. $5.95. 

THE THINKING COMPUTER: MIND INSIDE MATTER by Bertram 
Raphael. 

D With a minimum of technical jargon, this book discusses the capa- 
bilities of modern digital computers and how they are being used in 
contemporary Al research. It discusses the progress of Al, the goals, 
and the variety of current approaches to making the computer more 
intelligent. $6.95. 

COMPUTER POWER AND HUMAN REASON by Joseph Weizenbaum. 

□ If you're presently a programmer by trade or skill, you'll see a philo- 
sophy of computer use and abuse propounded. If you're a novice, the 
tutorial and explanatory chapters of this book serve as an excellent 
and eminently readable background source. This includes an out- 
standing, low level explanation of what an algorithm is, and how 
computers execute effective algorithms. $5.95. 

For your convenience in ordering, please use this page plus the 
order form on page 111. You may photocopy this page. 
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Table 1: Table 
cations network. 


of commands used by the computer on the communi- 
All addresses are given in hexadecimal notation. 


A 


xxxx 


string 




Stores an ASCII character string at location XXXX 
beginning and ending with quotes. 


B 


xxxx 


YYYY 




Calculate branch instruction offset from address 
XXXX to address YYYY. 


c 


xxxx 






Sends character string at address XXXX in Morse 
code. 


D 


xxxx 


YYYY 




Display hexadecimal bytes from address XXXX to 
YYYY. If E command is odd, display 16 bytes per 
line, 32 bytes per line if even. 


E 


XX 






Set echo delay to X.X seconds (approximate). 


F 


xxxx 


YYYY 


string 


Find string by searching from address XXXX to 
YYYY. Reply with starting and ending address. 


G 


xxxx 






Go to address XXXX and begin execution of a sub- 
routine. 


H 


xxxx 






Convert hexadecimal value XXXX to decimal. 


1 


xxxx 


hh hh . 




Input hexadecimal bytes sequentially beginning at 
address XXXX and ending with a carriage return. 


J 


XX 






Jump to additional monitor commands. 


K 








Reserved. 


L 


XXXX 


YYYY 




List by instruction in 1, 2 or 3 byte format all code 
between addresses XXXX and YYYY. 


M 


XXXX 


YYYY 


ZZZZ 


Move all bytes between addresses XXXX and YYYY 
to contiguous memory starting at ZZZZ. 


NNIMN 






Sign off procedure. 


O 








Return to AMI monitor. 


P 


XXXX 


YYYY 


zzzz 


Punch a hexadecimal tape in MIKBUG format located 
from XXXX to YYYY with offset ZZZZ. 


Q 


string 






Quest search through all memory for first occurrence 
of string. Back up and print starting address of first 
quotation mark, then print all following characters 
until a second quotation mark is found. 


R 


XXXX 






Read character string at address XXXX. 


S 


string 






Save. In message storage area, store string at next 
available address and update pointer to point to 
next available address. Print pointer value. 


T 


XXXX 


YYYY 


zzzz 


Tape. Load hexadecimal tape into memory between 
addresses XXXX and YYYY with offset ZZZZ. 


U 








Reserved. 


V 


string 






Void first string encountered which contains string. 
All characters between limiting quotes are eliminated 
including quotes. All memory from ending quote to 
pointer is moved up to location of the beginning 
quote. Pointer is updated and printed. 


w 


XXXX 


string 




Wedge. Insert string at location XXXX. Push memory 
from XXXX to pointer down and update and print 
pointer. 


X 








Transmit (Xmt) prompt. 


Y 








Reserved. 


z 


XXXX 


YYYY 


HH 


Fill memory space from address XXXX to YYYY 
with hexadecimal value HH. 



monitor commands for machine language 
programming are the DISPLAY, GO, IN- 
PUT, LIST, PUNCH and TAPE commands. 
Additional aids for programming are the 
ASCII STRING, BRANCH, FIND, MOVE, 
READ, WEDGE and ZERO commands. 
The monitor functions related directly to 
network applications are the CW, ECHO, 
NNNN and XMT commands. The special 
string manipulation commands SAVE, 
QUEST and VOID can be used with call 
signs as key words to form a message store 
and retrieval system for network operation; 
or line numbers may be used as key words, 
and text editing is possible. In text editing 
mode corrections, insertions and deletions 
are performed using ASCII STRING, FIND, 
READ and WEDGE commands. 

The system described thus far is fully 
operational in an unattended mode. It has 
been more or less continuously available 
during the evening hours from about 1800 
to 2300 hours local time since December 23 
1977 (except for occasional visits by "Mr 
Murphy"). During this time the original 
monitor has not been altered, so users would 
not be confused by frequent system changes. 
However, several changes are being con- 
sidered to improve system reliability in the 
presence of noise and user typographical 
errors, to expand monitor command func- 
tions and to upgrade protocols in anticipa- 
tion of other computers on the network. 
The changes under consideration are: 

• Provide prompting at sign on to allow 
uninformed users to request operating 
instructions. 

• Provide a carrier present input line to 
allow the microcomputer to test for 
a clear channel prior to transmission. 

• Rebuild restart circuitry for more 
reliability. 

• Change all string manipulations to use 
quotes for delimiters. Currently, figure 
shift H is used, which causes some 
Baudot machines to slop. 

• Add additional monitor commands 
to allow unaddressed message storage 
and retrieval by call signs alone. 

• Add line delete code recognition into 
Baudot input routine to allow escape 
to command mode at any time. 

• Consider buffering all input commands 
to allow for more flexibility and 
reliability by using line and character 
delete codes. 

• Restructure BINCH and BOUCH rou- 
tines for complete transparency. All 
ASCII codes needed for BASIC will 
have one-to-one mapping into Baudot 
characters by using the figures slash 
shift alphabet. The usual ASCII con- 
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1978 Michael Shrayer 

As text is typed in and the end of a screen 
line is reached, a partially completed word is 
shifted to the beginning of the following line. 
Whenever text is inserted or deleted, existing 
text is pushed down or pulled up in a wrap 
around fashion. Everything appears on the video 
display screen as it occurs which eliminates any 
guesswork. Text may be reviewed at will by 
variable speed scrolling both in the forward and 
reverse directions. By using the search or the 
search and replace function, any string of 
characters may be located and/or replaced with 
any other string of characters as desired. 



When text is printed, The Electric Pencil II automatically inserts carriage returns where they 
are needed. Numerous combinations of line length, page length, line spacing and page spacing allow 
for any form to be handled. Character spacing, BOLD FACE, multicolumn as well as bidirectional 
printing are included in the Diablo versions. Right justification gives right-hand margins that are 
even. Pages may be numbered as well as titled. This entire page (excepting the large titles and 
logo) was printed by the Diablo version of The Electric Pencil II in one pass. 



Now on CP/M 

The Electric Pencil II 

is also compatible with 
Imsa i ' s IMDOS. HELIOS 
versions SSH and DSH are 
now ready. The NEC print 
package is now available. 
A utility program that 
converts PENCIL to CP/M 
to PENCIL files is ready. 
"CONVERT" is only $35.00. 



NEW FEATURES: * CP/M, IMDOS and HELIOS Compatible * Supports 
Four Disk Drives * Dynamic Print Formatting * DIABLO as well as NEC 
p r i n ter packages * Multicolumn Printing * Print Value Chaining * 
Page-a t-a-t i me Scrolling * New Bidirectional Multispeed Scrolling 
Controls * New Subsystem with Print Value Scoreboard * Automatic Word 
and Record Number Tally * Cassette backup for additional storage * Full 
Margin Control * End-of-Page Control * Non-Printing Text Commenting * 
Line and Paragraph Indentation * Centering * Under I ini ng * BOLD FACE * 



Available to Imsai VIO video users for a huge 80x24 character screen. 
These versions put almost twice as many characters on the screen !!! 



HAVE WE GOT A VERSION FOR YOU ? 

The Electric Pencil II operates with any 8080/Z80 based microcomputer that supports a CP/M disk 
system and uses a Imsai VIO, Processor Technology VDM-1, Polymorphic VTI, Solid State Music VB-1B 
or any similar memory mapped video interface. REX versions now available. Specify when using CP/M 
that has been modified for Micropolis or North Star disk systems as follows: For North Star add 
suffix A to version number, for Micropolis add suffix B to version number, e.g. SS-IIA, DV-IIB. 
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Pr i ce 

$225. 
$225. 
$225. 
$250. 
$250. 
$275. 
$275. 
$2/5. 
$300. 
$300. 
$275. 
$275. 
$2?5. 
$300. 
$300. 
$250. 
$300. 



UPGRADING POLICY: Any version of 
The Electric Pencil may be upgraded 
at any time by simply returning the 
original disk or cassette and the 
price difference between versions 
plus $15.00 to MSS. Accept only 
original media at time of purchase. 




MICHAEL SHRAYER SOFTWARE, INC. 

1253 Vista Superba Drive 

Glendale, CA 91205 

(213) 956-1593 



Electric Pencil I is still available for non CP/M users: 



Vers Vi deo 



Printer 



SS 

SP 

SV 

SSN 

SPN 

SVN 

DS 

DP 

DV 

DSN 

DPN 

DVN 



SOL 
VTI 
VDM 
SOL 
VTI 
VDM 
SOL 
VTI 
VDM 
SOL 
VTI 
VDM 



TTY 

TTY 
TTY 
TTY 
TTY 
TTY 



Diablo 
Diablo 
Di ablo 
Diablo 
Di ablo 
Di ablo 



si mi lar 
si mi lar 
similar 
si mi lar 
si mi lar 
si mi lar 
1610/20 
1610/20 
1610/20 
1610/20 
1610/20 
1610/20 



Cassette 

CUTS 
Tarbell 
Tarbell 

CUTS 
Tarbell 
Tarbell 

CUTS 
Tarbell 
Tarbell 

CUTS 
Tarbell 
Tarbell 



Disk Drive 



North Star 
North Star 
North Star 



North Star 
North Star 
North Star 



Pr i ce 

$100. 
$100. 
$100. 
$125. 
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$125. 
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$175. 
$175. 
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Figure 5: The character 
input and character output 
subroutines are BINCH 
and BOUCH. PLEX con- 
trols half duplex operation. 



( BOUCH J 



OUTPUT ASCII 
CHARACTER 




OUTPUT 
BAUDOT 
CHARACTER 



f RETURN J 



f BINCH J 






GET A 






BOUCH 


OUTPUT 
CHARACTER 






f RETURN J 



Figure 6: Protocol for 
transactions over the net- 
work. ■ 



trol characters will be available to 
allow terminal control, escape se- 
quences and other control functions. 

ASCII Considerations 

The most important change which is 
foreseen is the addition of an ASCII input/ 
output port and modem at 300 bps to 
the system when ASCII transmission is 
finally permitted by the FCC. Although 
Baudot operation will continue, the evo- 
lution of computer-to-computer operation 
will be greatly simplified. It is anticipated 
that all network teletypewriter transmissions 
will remain at 60 words per minute Baudot 
due to the availability of the inexpensive 
terminals. Therefore the 2125 Hz mark and 
2295 Hz space tones will still be reserved for 
Baudot use. All ASCII transmission will be 
at the commercial modem frequency pair of 
1270 Hz mark and 1070 Hz space. The 
Baudot and ASCII transmissions will not 
interfere with one another due to the 
separation in frequencies. 

Due to the capture effect on FM trans- 
missions in which the stronger of two 
signals at the receiver will capture the 
detector and the weaker station will not 
be heard, simultaneous transmission by 
two separate stations (one in ASCII and 
one in Baudot) is not possible. To overcome 
this difficulty, a secondary receiver will be 
placed at the repeater which has its audio 
output in parallel with the original receiver 
in driving the transmitter. This secondary 
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NO 
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( RETURN J 



receiver will allow simultaneous access to 
any two system users. 

Because all stations will be monitoring 
the repeater output channel, simultaneous 
ASCII and Baudot transactions can take 
place between separate and independent 
users. Since the microcomputer operating 
system already communicates through both 
its ASCII and Baudot ports at different 
rates simultaneously, upgrading the system 
for ASCII is a simple matter. A second 
modem at the 1070/1270 Hz frequency 
pair is interfaced in parallel with the local 
terminal. With the present structure of 
routines BINCH and BOUCH, automatic 
translation between ASCII and Baudot 
will be accomplished. The only change 
to the monitor will be to allow remote 
access to the Baudot disable line so that full 
speed ASCII can be used when a Baudot 
user is not in the system. Additionally, 
various procedural subroutines will be made 
available to handle computer-to-computer 
protocols. 

Protocol 

The first protocol problem to consider 
is the separation of messages directed to a 
computer from messages directed to other 
users or to the operator. In this case all 
computers should allow a hand-holding 
mode in which the remote user can talk 
directly to the operator or to other stations 
on the net even while the computer may be 
expecting some input. 
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"My Structured 
Systems "business 
software has paid 
for itself in labor 
hours saved alone." 

Mr. Ken Tunnah, Colloid-A-Iron Inc., Buffalo, New York 



Ken Tunnah is one of many innovators bringing 
the micro revolution to the small business. As 
a programmer, he knows computers and their 
languages. As a businessman, he knows business 
and its languages. And when Mr. Tunnah decided 
to micro-computerize the accounting function at 
Colloid-A-Tron, he turned to Structured Systems 
software. 

Says Mr. Tunnah: "The program is designed from 
a CPA standpoint, for multiple corporations, which we 
have. It is flexible and gives me the ability to change 
reporting by profit centers easily. It is up and running 
quickly, and it just keeps on running. I think it's the best 
business software available. " 

The best software available. That's what 
Structured Systems Group set out to create. 

Structured Systems offers three sophisticated 
accounting systems. Our General Ledger software is 
big enough for multi-client write-up by the CPA, 
or multi-corporate reporting for the business, but 
small enough for the micro budget. The very 
comprehensive Accounts Receivable and Accounts 
Payable packages will operate independently or 
they will coordinate with the General Ledger. 

Our systems record transactions easily and 
correctly, and provide an audit trail from source 
document to financial statements. And they will 
maintain monthly and year-to-date information in 



dollars and in percentages. And they are reliable. 

The three systems interact with the user to set up 
parameters such as format and headings, account 
titles and numbering, automatic billing or reminder 
notices, credit limits, sales reports, a check register, 
and much more. 

The software is designed to run on an 8080 or 
Z-80 CPU with 48K of memory, dual disks 
with CP/M®, printer, keyboard, and CRT To 
make it all work for you, we have provided the most 
extensive documentation and support in the industry. 

We provide the capability to computerize complex 
accounting functions on relatively inexpensive micro- 
computer equipment. Ken Tunnah has told us what 
that means: "I've bucked some trends. I looked around, 
and decided that with the right software, 1 could get a 
micro to outperform a $45,000 mini. I'm satisfied. It's 
simple economics." 

We can refer you to a growing number of 
sophisticated retailers experienced in Structured 
Systems Group business systems. Or we can work 
directly with you. We'd be happy to provide you 
with more information on our product line, which 
includes QSORT (a sort/merge program), CBASIC 
(a business BASIC), NAD (a mailing and addressing 
system), and our General Ledger, Accounts 
Receivable, and Accounts Payable packages. 

•CP/M is a registered trademark ot Digital Research 

Structured Sy/tcm/ Group 

5208 Claremont Avenue 

Oakland, CA 94618 

Call us at (415) 547-1567. Or write. 
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The exclamation point has been suggested 
as a command indicating that the following 
line is to be ignored. All characters fol- 
lowing the exclamation point are ignored 
until a carriage return is encountered. In 
the case of the system just described, the 
operator whose keyboard is essentially in 
parallel with the remote user can make 
comments in return, again without dis- 
turbing the computer. 

Once the microcomputer is signed on at 
present, it uses the communication channel 
as a private line assuming all commands 
are directed exclusively to it. Because other 
computers are interfaced to the net, this 
point of view will have to be modified to 
allow many processors to share the channel 
and respond only to commands addressed 
specifically to them. 

The FCC-assigned call letters of all 
users on the net are considered to be a 
convenient addressing string for just this 
purpose. Call letters consist of from four to 
six alphanumeric characters. Using the 
call signs, a possible protocol for all trans- 
actions might be as shown in figure 6. All 
system messages would consist of a pre- 
amble, the call sign of the destination 
station, the call sign of the originating 
station, a control field, a serial number, the 
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message or data string itself and a checksum. 

The control field could identify the 
length and nature of the string; whether 
binary, hexadecimal or ASCII characters 
were in the message; whether a checksum 
was generated or necessary; and other data 
necessary to tell the receiving station how 
to handle the particular string. The preamble 
would be an appropriate series of characters 
to activate and initialize all monitoring 
stations. A suggested preamble has been a 
carriage return, line feed, five null characters 
and a line delete code. Optional call signs and 
other characters could precede the line 
delete code, because its main function is 
to establish the channel and prepare the 
microcomputer to recognize all following 
characters. 

As more and more microcomputers join 
the net, another convenient feature would 
be the capability of polling the net to 
identify which stations are in a ready status. 
This problem of polling, a complex one due 
to the dynamic nature of the net, has a 
wide range of solutions depending on the 
particular structure assumed for the net. 
It is introduced here as a topic for further 
study. 

One possibility of providing the polling 
capability is through the assignment of 
some central responsibility for all trans- 
actions on the net. Once a significant degree 
of sophistication is attained, it might be 
desirable to assign one microcomputer at 
any one time to be a control station. The 
computer would be responsible for main- 
taining an up-to-date status of all systems 
on the net and a directory of all available 
programs and data. All a user would have 
to do is query the control station to get 
a complete picture of the present net con- 
figuration. The function of the control 
station can be passed along from one station 
to another as new stations log on and other 
stations log off. The status data would be 
coded very efficiently for speed of transfer 
from one station to another. 

It has not been the intention of this 
article to make firm proposals on network 
protocol or operating procedures, because 
so little experience is available to date on the 
nature or expectations for a computer 
experimenter's network. Rather, it is hoped 
that sharing the little experience we have 
gained in interfacing the computer to an 
existing radio-teletypewriter network may 
be of use in further discussions of this goal. 

We are at the birth of something great 
and dynamic. Writing this article has been 
difficult due to the daily increase of ideas 
and the conflicting desire to implement each 
idea as it occurs. We invite others to share 
their similar experiences and conjectures." 
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The Classic Gome of Chess 
Will Never Be the Some 

BORIS is the world's most advanced portable chess computer. Match 
him against any other computer in his class, and he defeats them all. 
For the millions who play chess, plus those who want to learn the 
game, BORIS provides the challenge and flexibility that until now were 
found only in expensive laboratory computers. Like his big brothers, 
BORIS even talks to his opponents, with messages programmed into his 
almost-human brain. 

BORIS was created to be the perfect chess opponent; always ready at a 
moment's notice, with a game and strategy that's unpredictable. If your 
chess skills are wasting away because you can't find an opponent, 
BORIS will be a challenging adversary, and there's never a fear of being 
embarrassed if you make a careless blunder. BORIS plays black or 
white; he'll even play himself. Set him to play at a beginner's level, or 
let him loose, and he'll play a game that will keep the attention of a 
Master. 

BORIS is unmatched as a chess teacher. It's easy to find scores of books 
for beginners, but it's never as easy to find someone with the time and 
patience to teach a novice. BORIS knows every rule and move of the 
game, and has all the patience in the world. Even if you've never played 
the game before, you can learn from BORIS in less than an hour. If 
you're his student and unsure of your next move, simply ask BORIS to 
suggest the best one. When BORIS backs you into a corner, just change 
places with him, and see how he battles his way out of his own trap. 
You can alter his level of play at any time to match your advancement. 
BORIS keeps you honest by displaying "ILLEGAL MOVE," if you 
attempt one. He concedes defeat with "CONGRATULATIONS," if 
you're good enough to beat him, even "STALEMATE," if you play him 
to a draw. His vocabulary includes a variety of phrases which will add 
flavor to your game. He can certainly unnerve you at any time with a 
comment like, "I EXPECTED THAT" or "IS THIS A TRAP?" 



This could be the most intriguing, innovative conversation piece you've 
ever seen. It is composed of two concave mirrors; the top mirror 
contains a small opening in the middle of it. A small object placed at 
the bottom of the lower dish appears above the opening of the top 
mirror totally reconstructed in full 3-D. MIRAGE is a breakthrough in 
three-dimensional real imagery. It uses ambient light and can be viewed 
from any direction. The mirror coating (5/ 1,000,000th of an inch thick) 
is identical to that used to surface the 200-inch telescope at California's 
Mt. Polomar Observatory. MIRAGE combines art, illusion, science, and 
fun. Each true-to-life vision is actually a scientific phenomenon. 
Manufacturing tolerances are critical; the resulting imagery is alive with 
depth, surpassing holographs in clarity and resolution. Yet it's so simple 
it can fool anyone. $24.95 plus $1 .50 insured UPS shipping 
and handling. 

Full 3- Dimensional Illusion 




BORIS is programmed for all classic chess moves: castling, en passant, 
queening, etc.; plus, he solves all mate in two problems. Also, BORIS is 
programmed for random play, so you'll never get the same game twice. 
BORIS comes in a hand-crafted, solid walnut case, 10 x 3% x 6% , 
with chess pieces and folding chess board. You can use your own board 
and pieces if you prefer. 

Whether you're an experienced player, a beginner, or you need a special 
gift for a chess buff, BORIS is definitely for you. When you sit down to 
challenge BORIS, be prepared for the game of your life. You'll quickly 
see for yourself why BORIS IS KING. $299.95 plus $4.00 for 
insured UPS shipping and handling. Includes a 90-day 
limited warranty. 



IF YOU ARE NOT TOTALLY SATISFIED WITH MIRAGE OR BORIS, RETURN WITHIN 
15 DA YS FOR A FULL REFUND. 

For your convenience in ordering, please use this page plus the order form on page 111. 
You may photocopy this page. 

DIAL YOUR CHARGE CARD ORDERS TOLL FREE (800)258-5477. 



BITS 



inc POB 428, 25 Route 101 West, Peterborough NH, 03458 



BORIS 
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Etudes for Programmers 

by Charles Wetherell 

Prentice-Hall, Englewood Cliffs N J 1977 

200 pages paperback 

$12.95 

My dictionary defines an etude as a com- 
position for the practice of techniques (from 
the French etude, meaning study). In Etudes 
for Programmers, Mr Wetherell dwells on 
the craft of programming. A craftsman, in 
the guilds of Renaissance Europe, spent 
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• Finally, an objective look at the top 

24 micro systems sold throughout the world! 

• Honest pros and cons of each system, plus a 
straightforward look at the micro computer 
industry as it relates to you! 

• Written in plain English for the layman. If you are 
considering the purchase of a personal 
computer, this book will save you money! 

SAMPLE CONTENTS 

• Don't Get Hung up on the Chips • Now. about • 
the hardware • What? No software! • Helpful ^ 
suggestions before spending money 
READ UP ON COMPUTERS BEFORE YOU , 
PUT YOUR MONEY DOWN! 
ONLY $4.50 PER VOLUME . 
TELEPHONE TOLL FREE: >^ 
800-327-6543- 
or send this coupon! 
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many years doing menial tasks, mastering 
one facet at a time. Mastery of computer 
science is also a long process. "The difficulty 
with teaching programming," the author 
states, "is that it cannot be taught." He 
continues, "the difficulty with learning 
programming is that it is so much work." 

Today, programmer is a generic term 
which applies to practitioners of widely 
different skills. Many of us learn piecemeal, 
working with code someone gives us to write 
or complete. Thus, a "guiding hand" to 
round out our training is lacking. It is 
like trying to cut down a giant redwood 
with a coping saw. 

This splendid new book is intended to aid 
moderately competent programmers in be- 
coming master craftspeople. I stress the 
moderately competent, for these are not 
beginners' problems. 

The text is designed for a graduate course 
in computer science. There are 27 projects 
offering exercises in all aspects of our craft. 
Automatic text formatting, puzzles and 
mazes, and cryptanalysis are just some of the 
offerings. Four of the projects, suitable for a 
compiler course, deal with such topics as 
loaders and large computer simulators. Each 
task is given a suggested manpower level, 
such as five weeks for one person or three 
weeks for two people. Although no parti- 
cular language is used, suggestions are given 
in each assignment. The variety of appli- 
cations will show the reader the power and 
the poverty of each language used. Thus 
students can broaden their familiarity with 
several languages. 

Etudes for Programmers improves one's 
skills by developing good techniques. The 
problems are interesting and challenging. 
As their accumulated computer lore in- 
creases, readers develop a greater ability to 
write and document clear concise code. I 
feel this book will help any programmer 
of some experience to attain a more pro- 
fessional level of competency. 

Each chapter has references to aid in the 
further pursuit of a given topic, and there is 
a handy index. To pick a few nits, I feel the 
price is a bit steep for a paperback, although 
these days a textbook under $20 is a buy. 
Also, many programmers don't have the 
different compilers that may be available 
at a college, so a few of the assignments 
may not suit everyone. Yet the scope of 
the book is so broad that everyone can learn 
from it. Once a given project is finished, 
be it a game or a means of home book- 
keeping, the programmer has a useful game 
or tool to be used in the future. 

Noel K Julkowski 

18755 Van Buren St 

Salinas CA 93906" 
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Program Style, Design, Efficiency, 

Debugging, and Testing 

by D Van Tassel 

Prentice-Hall Inc 

Englewood Cliffs NJ 07632 

256 pages 

$13.50 
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There is a lot in this book for the com- 
puter hobbyist. The first chapter is about 
program style. Program style can be useful 
even in BASIC. For example, FOR loops can 
be indented three spaces to aid in reading 
the program. Also, REMARKS can be used 
to indicate what the variables stand for and 
how the algorithm being used operates. This 
is especially helpful in BASIC because 
BASIC uses only short variable names. 

Chapter 3 discusses program efficiency. 
This is especially important to small com- 
puter users. Both storage efficiency and time 
efficiency are discussed. The author points 
out that the selection of the problem algo- 
rithm is the most important factor for an 
efficient program. One of the suggestions 
that will help BASIC users is optimization 
of program loops. According to Van Tassel, 
typical programs spend 50 percent of their 
time in 5 percent of the code. This 5 percent 
often consists of nested loops. Thus, to 
make a program more efficient, inner loops 
must be optimized. The book lists numerous 
methods of code optimization. 

The debugging chapter provides a wealth 
of hints on how to find program errors. For 
example, the first thing the user needs is a 
printout of the program. Too often people 
try to debug a program without a current 
listing. If the listing is not enough to find 
the error, the rule is: divide and conquer. 
Start putting print statements in the pro- 
gram to trace the logic and calculations. 

It usually does little good to work for 
long periods of time with the program listing 
because the hobbyist often traces the pro- 
gram logic with how it should work in mind 
instead of how it actually is working. The 
added debugging print statements will help 
you locate the program errors. The book 
indicates how and where to place debugging 
statements and discusses common errors. 

In the last chapter the author points 
out that programs are often just debugged 



Why 
Pay More? 

Why pay for more printer than you need? Our 
series 40 printers offer more features for less 
bucks than any other commercial quality printer 
on the market today. A complete stand-alone 40 
column impact dot matrix printer with a 64 
character ASCII set. Includes power supply, 
casework and interface electronics. Single 
quantity price for the parallel ASCII interface 
model is $425. Serial RS232/current loop 
interface models start at $575. OEM discounts 
available. 



For more infor- 
mation write to: 

MPI 2099 West 
2200 South, Salt 
Lake City, Utah 
84119 or call (801) 
973-6053. 






Don Lancaster's ingenius design provides software 
controllable options including: 

• Scrolling • Full performance cursor 

• Over 2K on-screen characters with only 

3MHz bandwidth 

• Variety of line/character formats including 
16/32 , 16/64 .... even 32/64 

• User selectable line lengths 
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and not tested. Sample tests and hints on 
testing are provided. 

The book has many exercises and pro- 
gramming problems which are not only 
for BASIC users. Examples are given in 
a variety of programming languages. Most 
of the techniques mentioned are good in 
any language. Program Style, Design, Effi- 
ciency, Debugging, and Testing will be a 
useful addition to your programming 
library. F Sokoiowski 

956 Scott 
Montebello CA 90640" 

(Microcomputer) Problem Solving Using 
PASCAL 

by Kenneth L Bowles 

Springer- Ver/ag, New York 1977 

563 pages 

$9.80 

(Microcomputer) Problem Solving Using 
PASCAL: the title sounds like a wish, but 
it is fact. Prof Bowles of the University of 
California at San Diego (UCSD) has a 
full Pascal (with extensions for graphics, 
character string manipulation and direct 
access files) running on interactive single 
user microcomputer systems such as: Digital 
Equipment LSI-Us, Zilog Z-80s, and 8080 
based machines. Soon he expects to have 
Motorola 6800 and MOS Technology 6502 
Pascal systems as well. Almost all of the 
software for these systems is written in 
machine independent Pascal. 

The text is an integral part of a revolu- 
tionary environment for computing educa- 
tion. As Bowles says, "Pascal is clearly 
the best language now in widespread use for 
teaching . . . structured programming at the 
introductory level." By using Pascal, 



Bowles is able to introduce algorithm 
development and problem solving as com- 
ponents of top down, stepwise design. 
Procedures are introduced right from the 
start. Flow of control is presented in terms 
of modern programming principles (se- 
quence, selection and iteration). Recursion 
is presented as an obvious extension of the 
procedure mechanism. Data structures are 
explained fully and clearly. 

The use of graphics and text processing 
programming examples keeps the text 
from becoming bogged down in numerical 
methods. At UCSD, students from the arts, 
humanities and business disciplines are able 
to do just as well writing programs for 
nonnumeric applications as are more mathe- 
matically sophisticated students. 

In addition to the compiler, interpreter 
and editor software, the UCSD system in- 
cludes a complete computer aided and 
managed instruction system. The system's 
lessons parallel the text and permit easy 
management of very large introductory 
classes. The system is simple and complete 
in and of itself and could also be used 
effectively by high schools and community 
colleges to provide low cost interactive 
student computing. 

Kenneth Bowles has revolutionized the 
teaching of introductory computing at 
UCSD. The publication of his book and the 
release of UCSD Pascal will permit others 
to follow his lead. 

Richard J Cichelli 

Software Consulting Services 

901 Whittier Dr 

Allentown PA 18103 

P A Easton 

Dept of Mathematics, Lehigh University 

Bethlehem PA 18001" 
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1 to 150 WPM (set from 
terminal) 

32 character FIFO buffer 
with editing 

> Auto Space on word boundries 

Grid/Cathode key output 

LED Readout for WPM and 
Buffer space remaining 



$95 MORSE TRANSCEIVER 
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COPY: 



- 1 to 150 WPM with 
Auto Sync. 

• Continuously computes 
and displays Copy WPM 

80 HZ Bandpass filter 

Re keyed Sidetone Osc. 
with onboard speaker 

Fully compensating to 
copy any 'fist style' 



SERIAL INTERFACE: 

J ASCII (110, 300. 600. 1200) 
or Baudot (45. 50. 57. 74) compatible 

Simplex Hi V Loop or T L 
electrical interface 

Interfaces directly with theXITEX® 
SCT-100 Video Terminal Board; 
Teletypes* Models 15, 28, 33. etc.; 
or the equivalent 



- MRS-100 CONFIGURATIONS: - 

• $95 Partial Kit (includes Microcomputer components 
and circuit boards; less box and analog components) 

$225 Complete Kit (includes box, power supply, 
and all other components) 

$295 Assembled and tested unit (as shown) 

^— Overseas Orders and dealer inquires welcome — — 



See your local dealer or 
contact XITEX- direct. 



MC/Visa accepted 



P.O. Box 20887 
Dallas. Texas 75220 
(214)386 3859 
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PET PRINTER ADAPTER 



GET HARD COPY FROM YOUR 
COMMODORE PET USING A 
STANDARD RS-232 ADAPTER 






1200B 



1200C 



The CmC ADA 1200 drives an 
RS-232 printer from the PET 
IEEE-488 bus. Now, the PET 
owner can obtain hard copy 
listings and can type letters, 
manuscripts, mailing labels, 
tables of data, pictures, in- 
voices, graphs, checks, needle- 
point patterns, etc., using an 
RS-232 standard printer or 
terminal. 



Assembled and tested 



$98.50 ADA1200B 
$169.00 ADA1200C 



With case, power supply 
and RS-232 connector 



Order direct or contact your local computer store. 
Add $3.00 for postage and handling per order. 

CONNECTICUT microCOMPUTER (pj 

150 POCONO RD. BROOKFIELD, CT 06804 La [jjjj) m 

(203) 775 9659 La 




Puzzle 



Hextext 



Th 


ere once was a 


little 


(D- 


As he flew (2) _ 


to 


(3) 


, he 


encountered an (4) 





, who 


was going to smash his 


(5)- 





Calling 


to his 


friends for (6) 





, he zoomed in on the (7) 


._, an 


d m 


ade contact 


(8)- 


times. "Good 


(9)- 





," cried his friends, "now you 


are an (10) 



















Thomas J Dunsheath 
2828 Knollwood Ln 
Glenview IL 60025 



(1) 


101111101110 Binary 


<2) 


377 Octal 


(3) 


1111111011101101 Binary 


(4) 


175 Decimal 


(5) 


700638 Decimal 


(6) 


2589 Decimal 


(7) 


257 Octal 


(8) 


0101 Binary 


(9) 


1101111011101101 Binary 


(10) 


5316 Octal 



This story is basically a learning tool that 
teaches the user how to convert numbers from 
one number base to another. If the binary, 
octal and decimal clues given for each blank 
are translated into their hexadecimal equiv- 
alents, the entire story will become readable. 
In some cases initial zeros will be required to 
understand the word. 



Seepage 8B hexadecimal 
V ' for the solution. 
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Transmission of Digital Data Over Twisted Pair Lines 



Technical 
Fcpum 



Edward Beebe 

3341 NE 13th Av 

Pompano Beach FL 33064 



Having owned a Digital Group system for 
almost three years, I have come across many 
problems in interfacing peripheral equip- 
ment in the home environment. One of the 
biggest problems is induced noise in long 
lengths of cable connecting printers and 
terminals placed in different rooms. This 
should become an increasing problem with 
the many people placing systems in small 
business environments. Even though small 
businesses will not be plagued with the 
vacuum cleaner adding bits to the printer, 



the long run to the stock room terminal 
can produce unexpected results. 

The first cure I recommend is to use 
an RS-232 interface. The RS-232 works 
well when several lines of handshaking 
are required and the cable is run less than 
200 feet (60 meters). The large voltage 
swing and "negative" true logic reduces 
noise spikes very well. 

An alternative approach to the problem 
is differential transmission of the data. In 
this system, two wires are used for each 
direction of data flow (four wires would be 
used with a terminal, two coming and two 
going). When a logic 1 is sent to the peri- 
pheral device, one line will be high and the 
other will be low as shown in figure 1. When 
a logic is sent to the device, the states of 



MICRO MAIL HAS WHAT YOUR SYSTEM NEEDS 






S0R0CIQ 120 $795 

1 24 line x 80 characters 
' Upper/lower case 
■ Numeric keypad 



T.I 810 $1695 

150 characters/second 
Adjustable forms tractor 
5x7 dot matrix 



TELETYPE 43 $999 

• 30 characters/second 

• 1 32 character line 

• Upper/lower case 



DIABLO 1620/3 $2999 

• 45 characters/second 

• Letter quality 

• Numeric keypad 



All terminals include EIA RS232 interface. 



AVAILABLE FOR 
IMMEDIATE DELIVERY 



cKUCffl] infill. 
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the two lines switch (high going low and vice 
versa). 

The two integrated circuits used as line 
drivers and receivers are the Texas Instru- 
ments 75183 and 75182. Mounting one of 
each on a printed circuit card at both ends 
of a 4 wire twisted pair will give you com- 
munications with a terminal up to 1000 feet 
(300 meters) away. 

Figure 1 is self-explanatory. The two 
capacitors in the receiver are optional. The 



0.002 pF capacitor between R-j- and the 
inverted input may be used for DC isolation 
of the line terminating resistor. The value 
of this capacitor will vary with the data rate. 
The 100 pF capacitor between the response 
time constant pin and ground is used to 
control the response time. 

More information on this and related 
techniques can be found in the Texas 
Instruments data handbook on memory 
and peripheral interfacing." 
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Figure i. 



NEW SOFTWARE 
AVAILABLE 



LIFEBOAT ASSOCIATES is now offering the 
following software for use on the 
MICROPOLIS and NORTH STAR floppy disk 
systems and HORIZON computer. 

All of the software listed requires the 
use of CP/M to operate. In addition, the 
Xitan packages have been designed to run 
with a Z-80 based CPU. 

For your convenience, most of LIFEBOAT 
ASSOCIATES software is available on 
8-inch diskettes (IBM soft-sectored format). 

LIFEBOAT ASSOCIATES software packages 
are available from computer stores 
nationwide, or you can order direct. 



CP/M'" FDOS and Utilities 




From $145 


Microsoft FORTRAN-80 




$400 


Microsoft COBOL-80 




$625 


Microsoft Disk Extended BASIC 




$300 


Xitan SUPFR BASIC 


(A3) 


$99 


Xitan DISK BASIC 


(A3+) 


$159 


Xitan Z-TFL Text Editor 


(A3, A3+) 


$69 


Xitan Text Output Frocessor 


(A3, A3+) 


N/A 


Xitan Macro ASSFMBLFR 


(A3, A3+) 


$69 


Xitan Z-BUG 


(A3+) 


$89 


Xitan LINKER 


(A3+) 


$69 


Xitan Package A3 (as keyed above) 




$249 


Xitan Package A3+ (as keyed above) 




$409 


CBASIC Compiler/Interpreter BASIC 




$95 


MAC Macro Assembler 




$100 


SID Symbolic Instruction Debugger 




$85 


TEX Text Formatter 




$85 


General Ledger 




$995 


Accounts Receivable 




$7 50 


NAD Name S Address Processor 




$79 


QSORT Disk File Sort/Merge Utility 




$95 



LIFEBOAT ASSOCIATES 

164 W. 83rd Street 

New York, NY. 10024 

(212) 580-0082 
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Solution to Machine Language Puzzler (see page 74): 



Save the main program value of B. 

Load B with X, one of the loop constants. 

A was loaded in the main program and is the second 

delay constant Y. 

; Is A = 0? 

; If not, call TIMOUT 2 . 

;Save B from TIMOUT-, ; 

; Reset B to its initial value. 

; Decrement A again (A is not reset in this new pro- 
gram environment). 

; Is A = 0? 

; If not, call TIMOUT3. 

; Decrement the TIMOUT 2 value of B. 

; Decrement B more if it is not 0. 

; Restore A to the value it held in the previous sub- 
routine (TIMOUT- by adding 1. 

; Restore B to the value it held in the previous sub- 
routine (TIMOUT.,). 

; Return to the instruction after "CNZ TIMOUT 2 " 
inTIMOUT-,. 

; Decrement the TIMOUT-i value of B. 

; If B-| is not zero, go back to LOOP-) and repeat 
everything, including the call to TIMOUT2. 

; Increment A to its original value of Y (2 in this 
example). 

; Restore the main program value of B. 

; Return to the main program. 



Listing 1: The TIMOUT routine considered as two separate programs to em- 
phasize the different program environment of each call. Assume A=2 in this 
example, which is the Y value loaded into A in the main program. The use 
of subscripts distinguishes between the successive values of register B and 
labels of TIMOUT and LOOP. The actual assembly language program would 
not appear with subscripts, of course. 



TIMOUT-,: 


PUSH 

MVI 

DCR 


Bo 

B-i,#X 

A 


LOOP,: 
TIMOUT 2 : 


CPI 

CNZ 

PUSH 

MVI 

DCR 




TIMOUT 2 

B 1 

B 2 ,#X 

A 


LOOP 2 : 


CPI 

CNZ 
DCR 
JNZ 
INR 




TIMOUT3 

B 2 

LOOP 2 

A 




POP 


Bl 




RET 






DCR 
JNZ 


Bl 
LOOP, 




INR 


A 




POP 
RET 


Bo 



The most important feature of this sub- 
routine is that it is recursive: that is, it calls 
itself. Recursive programs can be difficult 
to follow unless one remembers to place 
each subroutine call in a unique environment 
different from all other subroutine calls. 
This means that each call of TIMOUT 
should be thought of as beginning a different 
subroutine in a different location of 
memory, even though the instructions are 
shared. For example, consider the com- 
mented version of TIMOUT in listing 1. 
Here, two different programs are shown to 
illustrate the situation when one recursive 
call is made. As an abstract model of the 
program's overall operation, consider the 
node and branch diagram of figure 1, drawn 
for the case X =3 and Y = 2. The value in A 
identifies the current level of program 
execution; node 1 is the shallowest level, 
while node 2 is the deepest. The value in B 
identifies the current branch being executed 
at the level specified by A. While A is never 
pushed onto the stack on a new subroutine 
call, B always is pushed when a new level 
is entered (that is, when a recursive call is 
made). The current value of B is decre- 
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merited independently of previous values 
of B. 

The most common mistake in analyzing 
TIMOUT is to return, following RET, to 
the beginning of the previous call to 
TIMOUT rather than returning to the 
instruction following the CNZ at that level. 

A completely different way of viewing 
the operation of TIMOUT is to think of 
decrementing a Y digit number, modulo 
X. In this case, the current value of A 
(originally loaded with Y) specifies the 
digit being decremented and the current 
value of B represents the present value 
of that digit. The stack reaches its maximum 
depth almost instantly and holds an image 
of the entire Y digit number. 



Answers: 



X 


Y 


Delay 


1 

2 
1 

2 


1 
1 

2 
2 


75 states 
105 states 
1 50 states 
31 5 states 



Answers to 


Hextext from 


page 135. 




(1) 


BEE 


(2) 


OFF 


(3) 


FEED 


(4) 


OAF 


(5) 


ABODE 


(6) 


AID 


(7) 


OAF 


(8) 


5 


(9) 


DEED 


(10) 


ACE 



Figure 1 



NODE I LEVEL 




,NODE ■? LEVEL 



(b) The basic delay period is determined 
by: 

CPI 

CNZ TIMOUT 
DCR B 
JNZ LOOP 

It lasts 30 states. 

(c) The stack would grow to 58 bytes 
deep. 

(d) The delay is approximately Q(X Y )." 
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Now you can have a 
3.5 Megabyte Storage System 
using low cost Tape and Disk! 

MECA provides you with a choice of tape, or disk, or both 
system, or together as a FULLY INTEGRATED SYSTEM , provi 
on line storage for your S-100 bus computer. 



Each can be used as a stand-alone 
ding you up to 3.5 Megabytes of 



CAPACITY 

• ALPHA- 1 Tape System stores over 
750K Bytes on each side of a C-90 
cassette. 

• DELTA-1 Disk System uses 
DOUBLE DENSITY which 
stores up to 200K Bytes on 
a 5%" Mini-Floppy. 

SPEED 

• ALPHA-1 high speed searches 100 
inches per second. 

• DELTA-1 worst case search is 1.5 
seconds. 

• ALPHA-1 Data Transfer Rate is 781 
Bytes per Second. 



• DELTA-1 Data Transfer Rate is 
25,600 Bytes per Second. 

HARDWARE 

•Compatible with all popular S-100 

Bus Microcomputers. 
•Replaces ROM/PROM Monitors. 

• Independent motion control, read/ 
write electronics. 

•ALPHA-1 provides unique audio 
track under computer control. 

SOFTWARE 

• Operating System handles variable 
length named files, is Random Access, 
Updates, Packs and Copies with a 
single command. Includes Editor, 
Assembler and Debugger. 



• Microsoft BASIC available in 8K, 
Extended and Disk Extended 
BASIC. 

• CP/M available for the DELTA-1. 

SYSTEM INCLUDES: 

Each drive with its own electronics, 
controller, power supply, cabling, case, 
manual and software on cassette or 
5%" disk. Wood panels on ALPHA-1 
are optional. 
For complete information, phone or 

w te mcca 

7026 O.W.S. Road, Yucca Valley, CA 92284 
(714) 365-7686 
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BYTE's Bits 



Department of Missing Authors: 

An article entitled "Procedures for 
Large Numbers," written by Michael 
P Finerty, whose last known address 
was 2626 E 4th, Tucson AZ 85716, 
is presently in a state of suspended 
animation in our files. The article was 



produced, author's proofs sent out, and 
the envelope, shown below, documents 
the post office's attempts to get the mail 
through. Thus we'd like to request that 
Michael Finerty contact us with his 
present address." 
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Authors Proof 
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For Further Information 

and a 

Free Copy of Our "Policy" 

CALL TOLL FREE 
800 323-0254 

ADVANCE ACCESS GROUP 

10526 W.Cermak Westchester, IL 60153 312562-5210 
"Manufacturers of Information Processing Supplies" 



Change of Address 

In the August 1978 BYTE we carried 
an announcement of a new RF video 
adapter line, produced by AVA Elec- 
tronics Corp (see What's New, page 177). 
Immediately after publication Jason 
Van Hollander of that firm contacted 
us with a new address. You may now 
reach AVA Electronics Corp at 4000 
Bridge, Drexel Hill PA 19026. Fortu- 
nately we were able to change the 
address in our files early enough that 
those readers who made use of our 
inquiry card should experience no 
delays." 



Levy Sweats, Wins Bet 

Computer People turned their atten- 
tion toward Toronto during the last 
weeks of August and early September 
this year. The Canadian National Exhi- 
bition was the setting for the consum- 
mation of a 10 year contest. 

The contest took the form of a chess 
match. One player was a human, David 
Levy, a chessplayer rated as an Inter- 
national Master. The opponent was a 
computer program, Chess 4.7, which 
was written by David Slate and Larry 
Atkin of Northwestern University (see 
"Creating a Chessplayer," page 162 in 
this issue). 

In 1968, Levy made a wager with 
several artificial intelligence researchers. 
The terms of the wager were that by 
August 1978 no computer would be 
able to defeat Levy in chess competition 
under tournament conditions. After 
several revisions, the_ amount of money 
at stake stood at £l 250. 

The first game was played on August 
26 1978. The computer surprised Levy 
after ten moves with a 12 move combi- 
nation. Levy had to struggle against 
great disadvantage for 30 moves. The 
game ended in a draw; this was the first 
time a computer had done so well 
against a top human player. 

The second and third games were 
won by Levy, who cleverly took advan- 
tage of the computer's weaknesses. In 
the fourth game, both players sprang 
surprises. Levy played an unusual 
opening that led to a tactical sort of 
position in which the computer plays 
well. The computer obtained an advan- 
tage, and Levy resigned after 56 moves. 
This game represents the present high 
water mark of computer chess. 

Levy easily won the fifth game, end- 
ing the match with a score of Vh to 1%, 
and therefore winning the bet. We have 
not heard the end of this tale, however. 
David Levy has renewed his bet for five 
more years. He expects steady pro- 
gress in computer chess, and has a 
particular interest in programs run on 
small computers. He stated, "This is the 
beginning of a 10 year boom, and 
many advances will be made both in 
microprocessor chess and general com- 
puter chess." 

Future BYTEs will report in greater 
detail on this match and on other events 
in this fascinating field." 
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Computers for Kydes 

The San Juan Unified School District 
(Carmichael CA) has just received a grant 
called Kyde Tyme to develop computer 
assisted instruction software for micro- 
computers. The public is encouraged to 
develop and submit teaching programs. 

Project priorities include all basic 
skills (language, reading and math) and 
support to all other curriculum areas 
(science, learning games, etc). Grade 
levels range from preschool through high 
school. Currently, submissions for in- 
clusion and publication should be 
written in BASIC and on hard copy, 
including a sample run of the program. 
The source code is needed to evaluate 
and test the program. After evaluation, 
suggested revisions will be discussed 
with the author, if needed. Programs 
will not be published without the 
author's expressed permission. 

The Kyde Tyme project will provide 
teaching programs to the public at 
reproduction cost. Contact Ted Perry, 
project manager, 2331 St Marks Way, 
room 17, Sacramento CA 95825, (916) 
482-4306." 



Papers on Computing in the Humanities 

The Fourth International Conference 
on Computing in the Humanities has 
issued a call for papers. The conference 
will be held at Dartmouth College in 
Hanover NH on August 19 thru 22 1979. 
Papers may be on any topic involving 
computing in the humanities. Languages 
of the conference will be English, Ger- 
man and French. 

Abstracts of 500 to 1000 words 
should be submitted by December 1. 
Acceptances will be announced by April 
1. For further information contact 
Stephen V F Waite, Kiewit Compu- 
tation Center, Dartmouth College, Han- 
over NH 03755." 



A Puzzling Switch 

One of the more interesting methods 
of interchanging the contents of two 
memory locations involves the use of 
the Boolean exclusive OR function. For 
example: suppose we have two memory 
locations labeled X and Y and we wish 
to transpose the contents of the two 
locations. The following series of instruc- 
tions will perform the operations: 

X = X®Y 
Y = X©Y 
X = X®Y. 

As an example: suppose location X con- 
tains hexadecimal 37 and location Y 
contains hexadecimal AC. Then: 



Operation 


Location X 


Location Y 




37 


AC 


X = X©Y 


9B 


AC 


Y = X©Y 


9B 


37 


X = X©Y 


AC 


37 



Trying to determine the logic behind this 
is a good test of your knowledge of 
Boolean algebra. . . .RGAC" 



Continued from page 10 

responsible is Ron. Would you please 
convey my personal thank you to him. 

Theron Wierenga 

POB 2007 

Holland Ml 49423 

BITS Inc is a separate company from 
BYTE Publications Inc, but we are 
friends with Floyd, Ron, Jeremy, and 
the rest of the people at BITS, and your 
thanks have been conveyed. . . .CM 

MANUSCRIPT EDITING PARADISE 

In your editorial "Don't Ignore the 
High End. . .or My Search for Manu- 
script Editing Paradise" (March 1978 
BYTE, page 6) you specified some 
features that you'd like to see in a 
"manuscript editing paradise." One 
feature you listed as unavailable was a 
video display that could convey an 
entire page of information in a single 
frame. You added that you might be 
able to accomplish this goal by using 
two 24 by 80 displays. There is a simpler 
way. 

For about six months now, I've been 
using a VT-4800 video display board 
made by Video Terminal Technology. 
The basic display is 48 lines of 80 char- 
acters each. All ASCII graphics are 



supported, including upper and lower 
case. I'm using the board as part of a 
timesharing terminal, with the display 
on a surplus video monitor. On my 12 
inch screen, the display is quite dense 
but still entirely legible. 

To use the board in my application 
I had to add only a keyboard, monitor, 
and modem; all other electronics were 
included on the VT-4800. The 4800 
also seems to support a large number of 
other features (parallel IO, inverse video, 
direct cursor addressing, etc) that might 
be handy in your application although 
they are not supported by my host 
system. 

I understand the board currently 
costs about $500; I was lucky enough 
to purchase mine for $350 when it was 
still in the planning stages. If you'd like 
to look into the VT-4800 further, you 
may wish to call Ralph Butler at Video 
Terminal Technology - (408) 255-3001. 
I don't have their current address. 

Roger Sward 

13347 Pastel Ln 

Mountain View CA 94040 

TOO MANY EXPERTS? 

I feel it is going to be a long time 
before BASIC is displaced as a hobby 
computer language. Just contrast the 
readability of the BASIC program listing 



HOLD IT! 

Anywhere you 
want it. 



PanaVise tilts, turns, rotates 
One quick turn of the control 
knob and you securely position 
your work exactly where you 
want it. Holds firmly but gently 
the most delicate electronic 
parts and P. C. boards. 

Whether you're into building 
home electronics, trouble 
shooting, or professional serv- 
icing . . . you'll wonder how 
you got along without this mod- 
estly priced 'extra hand.' 

Model 396 Wide Opening PanaVise 
shown. An ingenious variety of other 
interchangeable bases, holders and 
accessories also available. See your 
electronics distributor, or write 
for FREE brochure. 



5224 Chakemco St., South Gate, CA 90280 
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We've got an exciting ground floor 
opportunity for you to participate in 

the incredibly fast-growing 

retail personal computer business. 

We're Byte Industries, Incorporated™ 

and we're offering individual 

Byte Shop™ franchises, nationwide. 

Here's your chance to share 

in the expanding retail personal 

computer business! 

AS A BYTE SHOP YOU GET: 

• The nationally recognized Byte Shop 
trademark. 

• A broad, full-line inventory of 
small-business and personal computer 
products. 

• National and regional advertising 
support. 

• Comprehensive technical and business 
management training, and on-going 
advisory services. 

• Aid in local site selection, and 
professionally designed store interiors 

• Exclusive, protected territories. 

To qualify, you should have an interest 
in computers, and a desire and ability 
to operate your own business. Retail 
experience and a sales background at 
management level is a plus. A theoreti- 
cal or working knowledge of computer 
technology is helpful. Investment is 
roughly $100,000 with an initial equity 
contribution of at least $40,000. 

If you've got what it takes, then you're 
ready for your own Byte Shop.™ 
Write or call Dave Pava, our franchise 
development manager now. 



408*739-8000 

& Incorporated - A LOGIC Comp. 



Company 



I Yes, I'm interested in a Byte Shop 
Franchise. Please send me your Franchise 
Information packet today. 

I Name 

| Address_ 

| City_ 

■ State Zip 

I Phone 
Byte Industries, Incorporated 
I 930 West Maude 
Sunnyvale, CA 94086 
(408) 739-8000 OB 1 



4 on page 173 with the Pascal program 
listing 5 on page 174 in "Pascal versus 
BASIC: An Exercise," (August 1978 
BYTE, page 168). I think that convert- 
ibility is a myth. Look at what has 
happened to FORTRAN, locked into 
old ideas, old methods, and old equip- 
ment. BASIC should grow and change 
until it spawns a new language. Like all 
fields, computing has too many experts. 

Milo Ketchum 

58 Willowbrook Rd 

Storrs CT 06268 

You've raised an interesting point 
about readability. True, for a short pro- 
gram it seems easier to read the BASIC 
version, but then you are used to reading 
BASIC listings. Also, try to add modifi- 
cations to a section of the BASIC version 
without affecting any other section of 
the program. This is easy in a modular 
language such as Pascal .... RGAC 

READER Cs PASCAL ALTERNATIVE 

As a firm advocate of good program- 
ming style, I was happy to see the 
August 1978 BYTE give Pascal the atten- 
tion and support that it deserves. How- 
ever, I think that something should be 
done to correct the impression conveyed 
by that issue that Pascal is the sole ex- 
isting alternative for microcomputer 
users who want to program in a decent 
language. 

Another alternative is C, developed 
at the Bell Laboratories. Pascal and C 
are different in several important re- 
spects, but they hold this in common: 
they are both simple, elegant, and flex- 
ible languages that encourage the writing 
of clear and concise programs. 

Programmers should realize their 
good fortune in having more than one 
state-of-the-art language to choose from. 
As a case in point, Charles Forsyth and 
Randall Howard, the authors of the 
article, "Compilation and Pascal on the 
New Microprocessors," (August 1978 
BYTE, page 50) state (page 61) that 

... .we have found the C language 
a pleasant and effective language 
for developing programs, but it 
does not, of course, follow that 
everyone would. 

In truth, Pascal is simply not an 
option for most home computerists at 
this particular point of microcomputer 
evolution. My reading of Pascal News 
indicates that current Pascal implementa- 
tions require hardware not existing to- 
day in most home systems. Specifically, 
they require floppy disks and "big" 
chunks of memory. Microcomputer users 
who desire to program in a state-of-the- 
art language on minimal hardware sys- 
tems should know about the current 
availability of Tiny C. 

Tiny C is an interpreter for a stripped 
down version of C, designed specifically 
for the microcomputer environment. It 
runs in the same "small" environ- 
ments as does BASIC. All indications 



so far point to its being a thoroughly 
professional and reliable product. It is 
inexpensive. It comes with a program 
preparation system which includes an 
editor. Its users' manual is superbly 
informative, complete and readable. 

I hope that BYTE will soon give C 
and Tiny C the attention they deserve. 
In the meantime, readers who wish to 
gain the flavor of C should consult 
The C Programming Language, by 
Kernighan and Ritchie (Prentice-Hall, 
Englewood Cliffs NJ, 1978). And 
readers who want information about 
Tiny C should contact 

Tiny C Associates 

POB 269 

Holmdel NJ 07733. 

Frank Nussbaum 

Dept of Math Sciences 

Loyola University of Chicago 

6525 N Sheridan Rd 

Chicago IL 60626 

STORED PROGRAMS: A REPLY 

Keith Reid-Green, in his "Short 
History of Computing" ()uly 1978 
BYTE, page 84) states correctly that 
John von Neumann suggested putting 
programs into the memory of the 
ENIAC computer. However, the impli- 
cation that previous programs were all 
hard-wired is not true. 

In fact, there was a series of six 
models of Bell Laboratories Relay 
computers, the first of which (1939) 
antedated the ENIAC by seven years 
and the Mark I by five. All but one of 
the series used readily changeable pro- 
grams in punched tapes — none were 
hard-wired. 

Model II of the Bell Series was a 
small computer designed primarily for 
digital filtering and for subtabulation of 
a mass of data. A dozen or two programs 
were written and punched in tape for it. 
Changing a program took about 20 
seconds. Most of the programs were 
cyclic and, therefore, were pasted into 
loop form. 

Later models (but still antedating the 
ENIAC and Mark I) had more capability 
and more sophisticated programs. Thus 
Model V (circa 1945-46) had numerous 
program "positions," any one of which 
could be called up by the computer with 
a jump instruction in the main program. 
Such jumps were controlled by a "logic 
computer" which made decisions on the 
basis of manipulations of Boolean alge- 
braic variables. 

George R Stibitz 

Prof Emeritus Physiology 

Dept of Physiology 

Dartmouth Medical School 

Hanover NH 03755 

Dr Stibitz, a research mathematician 
and pioneer in the development of the 
relay computer at Bell Labs in the 1930s 
and 1940s, was the recent recipient of 
the IEEE's Emanuel R Piore award "for 
pioneering contributions to the develop- 



142 November 1978 ® BYTE Publications Inc 



ment of computers, utilizing binary and 
floating point arithmetic, memory in- 
dexing, operation from a remote con- 
sole, and program controlled compu- 
tations. " 

THE 2650 BECOMES MORE 
AVAILABLE 

I read with interest Mr Frenzel's 
article "How to Choose a Micropro- 
cessor," in July 1978 BYTE, page 124. 
Particularly gratifying was his mention 
of the Signetics 2650 as a processor with 
an unusually powerful instruction set 
and minicomputerlike architecture. 
However, its status as an item of limited 
availability to the experimenter is 
changing rapidly. 

As Mr Frenzel's article was going to 
press, Signetics was preparing initial ad- 
vertising for the Instructor 50 tm desk- 
top computer, which uses the 2650 as 
its central processing element. This prod- 
uct, a complete hardware and software 
package, is particularly well-suited to the 
student and hobbyist. Thus, it is no 
longer true that experimenters who wish 
to use the 2650 in a personal computing 
system must develop their hardware and 
software from scratch. 

J E Doll 

Signetics Corp 

POB 9052 

81 1 E Arques Av 

Sunnyvale CA 94086 

ROUNDING OUT 
SOME CALCULATIONS 

Your articles in the August 1978 
BYTE are great! I am a Pascal fan al- 
ready, and a UCSD Pascal fan on top of 
that. I've never written a program with 
Pascal, but it looks like a fulfillment of 
a wish-list of useful data and control 
structures. I've written programs in 
FORTRAN, BASIC, COBOL, APL, 
PDP-11 assembler and INTERCOM-500, 
an "assembler" for a Bendix G-15 com- 
puter. It has features and efficiencies 
I've long wanted in a high level language. 
I have heard of Pascal before, but never 
paid it much attention. Now that I see 
that it has a chance of becoming much 
more available, and after learning about 
the language and its method of imple- 
mentation, I'm ready to help pull the 
bandwagon, not just hop on. Having 
written interactive business programs in 
BASIC and FORTRAN, I also appreciate 
the extensions implemented by UCSD, 
as described in the article "Pascal versus 
COBOL" on page 122. 

I enjoyed the articles on antique 
"computers" ("Philadelphia's 179 Year 
Old Android," page 90, and "Antique 
Mechanical Computers, Part 2," page 
96, August 1978 BYTE) as well as those 
on Pascal. I think that the estimates of 
storage capacity in the "Antique 
Mechanical Computers, Part 2" article 
are in error. As an example, I will discuss 
the calculations done on pages 104 and 
105. 

The author makes a telling remark: 



"A point which is obscure to me is that 
the letter forming cams are alleged to op- 
erate on a polar coordinate system." 
His calculations are then based on XY 
coordinates. This analysis would be 
correct if the machine produced a dot 
matrix picture with the accuracy and 
precision estimated. However, this is not 
the mechanism the machine uses. 

I will assume that each letter is com- 
posed of a series of moves, and that each 
move is described by a distance and a di- 
rection to be moved from the previous 
position of the pen. Polar coordinates 
would work like this, or in a similar 
manner. With polar coordinates, a point 
is defined on a plane by giving a distance 
(radius) and direction relative to the 
origin, or (0,0) point on a Cartesian 
(XY) plane. 

The actual method used by the ma- 
chine and precise information theory 
may not be represented by what follows, 
but I believe my calculations will more 
closely approximate the actual storage 
capacity of the machine than those in 
the article. The three cams that define 
each letter will be assumed to specify the 
height or pressure of the pen, and the 
distance and angle made for each of a 
sequence of moves. The following table 
gives the information content needed 
to attain the precision found in the re- 
sults of the machine: 



Number 
of Bits Range of Values 

2 Up; light, me- 
dium, or heavy 
pressure. 

6 0.1 mm to 6 
mm, in 0.1 mm 
steps (60 dis- 
crete values). 

7 3' to 360" in 
3° steps (120 
discrete values). 

15 

12 (A reasonable 
guess, based on 
the y). 

180 This is different 
from the au- 
thor's estimate 
52 by a factor of 
80. 

9360 ■ Total number 
of bits to en- 
code the entire 
alphabet. 



The estimate of minimum distance, 
different from the author's, is based on 
the assumption that a single move will 
tend to be fairly straight due to some 
mechanical damping while drawing a line 
between two points. Any of the param- 
eters might vary by one or two hits 
from the given estimates, but I believe 
them to be fairly close given the assump- 
tions used. 

One other factor to take into account 
is the "noise" introduced in translating 
cam shape to pen movement. The cams 
would need twice as many bits of storage 



Parameter 

Height and 
pen pressure 

Distance 



Angle 



Total bits 
per move 

x moves 
per letter 

Total bits 
per letter 

x number 
of letters 



Real-time 
interrupts 
add 

immense 
power 

to your 
computer. 

With a real-time calendar/clock 
your computer can extend its influence 
into the future — take action at any 
pre-programmed date and time. 

Imagine the possibilities! Program 
a daily printout of appointments. Pro- 
gram house temperature to rise at 6 a.m. 
every morning. Program games in 
which fast reaction time wins. Turn lights 
on and off to simulate occupancy of 
an empty house. In your business, print 
time and date on all computer output — 
hard copy or video display. Make your 
computer a frequency counter or time- 
interval meter. The possibilities are 
endless — especially if you use our Introl 
control system to send commands 
over existing wiring. 

We have superb calendar/clocks 
for Apple II and S- 100 computers. The 
Apple II clock keeps time for over 2 
years in 1 ms increments. Programming 
is simple because of the on-board ROM. 

The 100,000 Day Clock for S- 100 
bus computers keeps time in 100 /usee 
increments. Programming is easy with 
most BASICs — especially our Introl 
BASIC 

Both clocks feature crystal controlled 
accuracy and on-board battery back- 
up. Very simple to interface. Easy to set. 
And provided with interrupts that do 
not derail ongoing computer action 
when the clock commands action. 

Calendar/clock for Apple II is $199 
assembled and tested. For the S-100 
clock $219 assembled and tested. See 
them both at your local computer shop. 

Mountain Hardware Inc., 5523Scotts 
Valley Drive, Scotts Valley, CA 95066 
Phone (408) 438-4734 
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now 



soar 

with 



CP/M 



* 



IN CUSTOMER USE FOR 
OVER ONE YEAR 



Full file sort for variable length records, 
arbitrary length key(s). Ascending or 
descending order. 



Single-key 
Multi-key 



$ 95 
$ 145 



Runs on 16K or larger system. Uses all 
available memory. 



FILE INDEX 

Produce cross-index of file names 
sorted alphabetically across all diskettes 
in a collection. 



Manuals Only: $5. 



$45 



NEW! 

The INTEGRATED FINANCIAL 
SYSTEM: G/L. A/R, PAYROLL, 
A/P, INVENTORY Manuals $10 
each. Programs $500 each. 



To order or for more information, write 



Rothenberg 

INfOCWATKJN SVSTCMS, INC i^V 

2(i0 Sheridan Avenue 

Palo Alio, CA 94306 
I415I 324-88S0 



Please provide your CP/M Serial # 
California purchasers add Sales Tax 
Pre-paid only. Immediate delivery. 

Dealer inquiries invited 

*CP/M is a trademark of Digital Research 



if the mechanism's noise obscured half 
of their precision. 

The machine discussed obviously had 
other "memory" as well as the memory 
that stored the shape of the letters. For 
instance, the mechanism that determined 
the sequence of letters would have a 
capacity equal to about six bits (enough 
to store 52 choices) times the number of 
letters. 

Sigurd Andersen 

48 Prospect Av 

Newark DE 19711 

ON BUSES AND LANGUAGES 

I have two questions for your rea- 
ders: why Pascal? Pascal and BASIC 
were both written for education and 
both need extensions to be of use in 
serious (large) programming experiments 
and production. What we need is a 
language that simplifies structured pro- 
gramming like ALGOL, that is com- 
plete like PL/I and which compiles like 
HP-BASIC during editing to a compact 
code for further compilation or inter- 
pretation. It should be adapted to sys- 
tems from batch via disk operating 
system (DOS) to real time. In short: 
it needs everything for everybody on 
a microcomputer, not a patchwork of 
languages that were never intended for 
amateur use. My next question is about 
all those buses that our poor chips are 
struggling with. Why don't we (the 
users, not the manufacturers) define a 
bus for all processors? It can be done! 
The Dutch Hobby Computer Club 
(page 148 in this issue) is currently using 
one. 

B J Besseling 

Tolstraat 401 

Amsterdam HOLLAND 

Just to reiterate, Pascal has a lot of 
interest going for it based on availability 
of implementations and enthusiasm on 
the part of those who are into the lan- 
guage as a means of expression. We find 
machines from the microprocessor up 
through the Cray-I using it as a systems 
programming tool, and with extensions 
of the sort UCSD has been imple- 
menting, it works as well for many 
applications areas. 

MORE PIXELS PER PIXE? 

Concerning "Convert Your TV Set to 
a Video Monitor" (May 1978 BYTE, 
page 22), Dan Fylstra stated that using a 
Pixe-Verter radio frequency (RF) unit 
with a video board, one would only be 
able to generate usable line lengths 
of 32 characters. 

That may be the case when using a 
black and white television. I, however, 
have been using a Pixe-Verter, Processor 
Technology VDM board, and a 15 inch 
Sony KV1510 color set with excellent 
results. I am able to use this configu 
ration for 64 character lines very easily. 
The quality of the display is not as high 
as available on a direct connection of the 



If you choose IMSAI . . . 
The best price and delivery 
is from MiniMicroMart!!! 

IMSAI VDP 80/1000 Virtually uniim 
ited RAM and disk storage expansion The ulti- 
mate in a complete computer system in a single 
box: 32K of RAM, one megabyte of floppy disk 
storage, utilizing the famous PerSci drives, 12" 
CRT with 24x80 field, intelligent keyboard. Com- 
plete software: ROM monitor, CP/M operating 
system, - ready to use. 

Order as 21-5580 (List $6995). 

Cash Price $5895 

IMSAI has recently introduced the VDP 80's 
"little" brother" - a similar system with a 9" 
CRT and using minifloppies instead of the 8" 
PerSci. Three different disk drive systems 
allow you a choice of disk storage capacity to 
meet your data needs and pocketbook. 

VDP-40 180 kilobaud disk storage 
Order as 21 -5540 (List $4495) 

Cash Price $3795 

VDP-42 400 kilobaud disk storage 
Order as 21-5542-0 (List $4695) 

Low Cash Price $3990 
VDP-44 780 kilobaud disk storage 
Order as 21-5544-0 (List $4995) 

Cash Price $4245 

THE NEW PCS-40 SERIES 

New IMSAI systems: complete 32K of RAM and 
dual minifloppy, serial and parallel I/O. 

PCS-40 180 kilobaud disk storage 

Order 21 -5440-0 (List $2695) $2289 

PCS-42 400 kilobaud disk storage 

Order as 21 5442 (List $2995) $2545 

PCS-44 780 kilobaud disk storage 

Order 21-5444-0 (List $3695) $3139 

All above assembled/tested — ready to use 



IMSAI 8080 (PCS 80/10) 

with 22-slot motherboard, 28-amp power 
supply, and its famous front panel is the 
same dependable system . . . but now its 
called the PCS 80/10. Ideal for lab use. 
Kit, order 21-5310-0 (List $699) 

Special Low Cash Price $559 



IMSAI BOARDS 

RAM III 32K RAM, Assembled 

Order as 21-4232-0 (List $895) 

BASIC VIO The leading memory-mapped 
interface Options to expand. Kit, order as 

21-3501 (List $190) 

Assembled, order 21-4501 (List $335) 
VIO-C Complete version of above, 24x80, 
upper/lowercase, incl. ROM monitor 
Kit, order 21-3504-0 (List $325) 
Assembled, order 21 4504-0) (List $465) 
SIO-2-1 Serial I/O, Kit 
Order 21 3440 (List $125) 

PIO/6-3 Parallel I/O, Kit 

Order 21 3441 (List $139) 

MIO Multiple I/O, Kit 

Order 21 3442 (List $195) 



$715 

video 

$170 
$299 



$285 
$395 

$110 

$125 
$169 

Ail prices are based on cash purchases Higher prices apply 
to credit card and institutional purchase orders Minimum 
deposit 25% on COD orders Above prices subject to change 
without notice 

SHIPPING, HANDLING & INSURANCE VDP 40 

and 80 series shipped freight collect. Add $2 for 
boards; all other items, add $10 

WRITE FOR FREE CATALOG 

MiniMicroMart, Inc. 

1 61 8 James St., Syracuse, NY 1 3203 
(315) 422-4467 
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TRS-80 OWNERS, 

HAVE WE GOT SOFTWARE 

ON CASSETTES FOR YOU ! 

AARDVARK/CAPTURE-hunt the ANT/ 
capture an enemy . . . (8-1} . . . $13.95 
STARTREK-advanced version, with 

conversation (8-2) . . . $14.95 

ROULETTE/ONE ARM BANDIT-casino 
games, graphics . . . (8-31 . . . $13.95 
PATTERNS/PINBALL-graphic demon- 
stration games (8-4) ... $1 1 .95 

ANNUITIES-schedules, values, payments 

& interest (8-5) . . . $10.95 

SPACESHIP/CANNON-venus lander/ 

fight the enemy .... (8-6) ... $1 2.95 
DICE/HYPER BAGELS-play craps/guess 

the secret # (8-7) . . . $14.95 

I CHING/BIORHYTHMS-predict the 

future either way . . . (8-8) . . . $13.95 
POKER-play draw poker in graphics, 

casino rules (8-9) . . . $10.95 

COMBJJSTION/GROWTH-hydrocarbon 
combustion/patterns (8-10) . . . $16.95 
RALLY-4 different cars & 5 different 

tracks 18-11) . . . $12.95 

NIM/HEXAPAWN-play nim/heuristic 

game, graphics ... (8-1 2) . . . $19.95 
ELEC PAK 1-complete filter design, 

passive/active (8-13) . . . $20.00 

ELEC PAK 2-attenuators, pads for 

perfect matching . . . (8-14) . . . $20.00 
ELEC PAK 3-all the standard formulae 

you need (8-15) . . . $30.00 

MATH PAK 1-trig & inverse trig 

functions & logs . . . (8-16) . . . $20.00 
MATH PAK 2-primes. factorials, roots 

& powers (8-1 7) . . . $20.00 

MATH PAK 3-hyberbolic & inverse 

hyperbolic func . . . (8-18) . . . $20.00 
MATH PAK 4-gamma and bessel 

functions (8-19) . . . $25.00 

MATH PAK 5-curve fitting-lin/exp/pwr/ 

and log (8-20) . . . $30.00 

MATH PAK 6-metric/english & english/ 

metric conv .... (8-21 ) . . . $20.00 
STAT PAK 1 -means, moments, kurtosis 

and skewness (8-22) . . . $20.00 

ECON PAK 1 -estimating building costs 

(8-231 . . . $25.00 

TIC-TAC TOE-try to beat the 

computer!!! (8 241 . . . $10.95 

PYRAMID-buried treasure in cheop's 

pyramid (8-25) . . . $19.95 

MATH TEACHER-math drills for the 

4 functions (8-26) . . . $25.00 

CHECKERS-play an exciting game 

against the TRS . . (8-27) . . . $19.95 
RACE-drive your car against incredible 

odds (8-28) . . .$12.95 

HORSES-bet on your favorite out of 

6 horses (8-29) . . . $12.95 

WE ALSO PRODUCE CUSTOM SOFT- 
WARE FOR BUSINESS OR ANY 
SCIENTIFIC APPLICATION WE WILL 
BE PLEASED TO SEND A QUO 
TATION AFTER EVALUATING 
YOUR REQUESTI PLEASE INDICATE 
WHETHER YOU ARE USING A 
TRS 80 LEVEL ONE OR TWO, AND 
THE AMOUNT OF RAM IN YOUR 
SYSTEM 

please check the programs desired with 
an X 

8-1 [ |, 8-2 [ J, 8-3 [ ],84 [ 1,8-5 
[ 1,8-6 [ 1,8-7 [ 1,8-8 [ 1,8-9 1 1, 
8-10 [ 1,8-11 [ 1,8-12 [ 1,8-13 [ I, 
8-14 [ 1,8-15 I 1,8-16 1 1,8-17 [ 1, 
8-18 [ 1,8-19 1 1,8-20 [ 1,8-21 [ I, 
8-22 [ 1 , 8-23 [ 1 , 8-24 [ 1 , 8-25 [ I , 
8-26 [ I, 8-27 [ I, 8-28 I 1,8-29 1 ].. 

•• CASHIER CHECKS and MONEY 
ORDERS PROCESSED SAME DAY. 
PERSONAL CHECKS . . . ALLOW 2 
WEEKS FOR PROCESSING 

NAME 

ADDRESS 

CITY 

STATE ZIP 

"add $1 for POSTAGE AND HAND 
LING. NY. RES. ADD tax. 

TAYLOR, RO. BOX II80, 
PLATTSBURGH, NY I290I 



video board and a video monitor, but the 
display is very usable. 

Using a color set may seem like over- 
kill, but I, like many people, have a 
color set available and no black and 
white set. Of course color sets are 
much more likely to be "non-portable," 
but the smaller color sets may save one 
from the hazards of playing with a tele- 
vision set's innards. 

W Czyzynski 

1618 Home Av 

Berwyn IL 60402 

ABACUS QUERY 

In reference to the alleged Chinese 
abacus shown in "A Short History of 
Computing," by Reid-Green, (July 1978 
BYTE, page 84), I have been informed 
by supposedly reliable sources that an 
"abacus" with five beads below and two 
beads above the bar is really a Japanese 
device called a soroban, and that a genu- 
ine Chinese abacus has four and one 
beads, respectively. 

My references show that the abacus 
has the 4/1 configuration. The device 
I own, which I thought was an abacus, 
has a 5/2 configuration; but it is clearly 
marked "Japan" and soroban in small 
print on the side, confirming what I 
had been told about the 5/2 "abacus." 

Do any of BYTE's readers know if 
both types were in use in both countries 
and whether there are any other 
configurations? 

William B Adams 

POB 34683 

BethesdaMD 20034 

ON OTHER HARDWARE WAYS 
TO MULTIPLY 

I just finished reading the article 
"How to Multiply in a Wet Climate: De- 
sign Details" (May 1978 BYTE, page 
1 04) by Jack Bryant and Manot Swasdee. 
I thought the article was great. However 
the authors made mention of only one 
chip from TRW (the MPY-16AJ-M). 

There is one other 8 bit by 8 bit 
multiply integrated circuit chip (see 
"Whats New" December 1977 BYTE, 
page 210). It uses less power than the 
one the authors Bryant and Swasdee 
use, and is faster. Also there are tran- 
sistor-transistor logic (TTL) 4 bit by 4 
bit multiplication integrated circuits 
(the 74284 and the 74285). The two 
circuits must be used together. They will 
do 4 bit by 4 bit multiplication in under 
50 ns. I am currently using a pair to do 
binary coded decimal (BCD) multipli- 
cations. I would like to see more of this 
hardware type of article in BYTE. 

FTB3 Allan W Bathe 

W-2 Division 

USS Canopus (AS-34) 

FPO New York 09501 

But authors Bryant and Swasdee 
actually used the chip they concentrate 
on CH ■ 



MAXIMIZE 

YOUR MICRO! 

8080/Z80 System Software 

Purchasing a microcomputer system, even at 
today's low prices, is a significant investment. 
And to utilize that investment to its full extent 
requires a solid base in system software. Don't 
just accept what comes with your hardware . . . 
there's a better alternative! 

OPUS/ONE: Business-oriented, block-struc- 
tured high-level language. Includes such 
capabilities as extended arithmetic precision 
(up to 55 digits), multi-character variable 
names, and easy to use string operations. 
Includes a built-in DOS with random access 
files. 
OPUS/ONE $99.00 

OPUS/TWO: Extends the capabilities of 
OPUS/ONE with such features as error trap- 
ping, machine code and OPUS subroutine 
calls, overlays, and more disc file commands. 
OPUS/TWO $195.00 

FORTE: An OPUS run-only system monitor, 
perfect for end-user installations. Runs all 
OPUS Language programs. 
FORTE $60.00 

S.O.S.: (Single-user Operating System) A full- 
function DOS which includes OPUS/THREE, 
a text editor (TEXTED), an assembler 
(ASSEMBL), and a package of usefui system 
utility programs. 
S.O.S $385.00 

TEMPOS: The ultimate microcomputer 
system software package. A multi-user/multi- 
tasking DOS which will handle up to 7 
interrupt-driven terminals simultaneously, in a 
true time-sharing environment. Includes 
OPUS/THREE, TEXTED, ASSEMBL, and 
many utility programs. 
TEMPOS $785.00 

All packages are upward-compatible. That is, 
programs and data developed under 
OPUS/ONE may be run at any higher level, up 
to and including TEMPOS. 

Standard device drivers are available for many 
common peripherals; all packages include 
System Generation capability, allowing the 
user to interactively add drivers for any I/O 
device, including disc drives. 

Like to know more? Circle the inquiry number 
below or contact your dealer for your free 
copy of our system software brochure! For 
complete information, order your user's 
manual now, and we'll apply the price toward 
purchase of the software. Please add $1.50 per 
manual (set) for shipping/handling within the 
U.S. (Master Charge and VISA accepted). 

OPUS User's Manual $12.50 

S.O.S. Set (inc. OPUS Manual) $20.00 

TEMPOS Set (incl. OPUS Manual). . $20.00 

Dealer & O.E.M. inquiries invited. 

ADMINISTRATIVE 
□□SYSTEMS 
□□□INC. 
□□ 

1642 S. Parker Road, Suite 300 

Denver, Colorado 80231 

(303) 755-9694 
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Sweets for KIM Spurned 

Dan Fylstra's useful low calorie text 
editor and assembler for KIM-1, 
"SWEETS for KIM, a Low Calorie Text 
Editor," February 1978 BYTE, page 62, 
contains a bug on page 68 which limits 
the size of programs to be handled. The 
assembler code at address hexadecimal 
1796 should read E5[SBC ENDAD+1] 
and similarly at address hexadecimal 
179C should read ES[SBC ENDAD]. 

Ernst Schumacher 
Dept of Chemistry 
University of Bern 
CH-3000 Bern 9, Freiestrasse 3 
SWITZERLAND" 



A Minor Mode 

I very much enjoyed Bill Struve's 
article concerning computers and music, 
"A $19 Music Interface (and Some 



Music Theory for Computer Nuts)" in 
the December 1977 BYTE, page 48. It 
was well-written and very explanatory. 
However, there is one small error I wish 
to call to your attention: table 2 on page 
56 contains the wrong solfeggio sylla- 
bles. The syllables to which I am refer- 
ring are ml, la, and ti. They should be 
me, le, and te because they are in the 
minor mode of the A scale. Keep up the 
good work! 

Scott Claybaugh 

RD #1, Box 136B 

East Berlin PA 17316" 



Irresistible Capacitor 

A small bug appeared in figure 5 of 
"How to Get Your Tarbell Going," by 
Larry Weinstein (July 1978 BYTE, page 
164): capacitor C16 was incorrectly 
drawn as a resistor. The 0.0022 /KF value 
is correct, however." 



S-100 BUS COMPATIBLE. The EMM 1104 single card plug-in memory has 
been field tested and proven in a variety of systems including the Poly 88, 
TMSAI, MITS, COMPAL-80, TLD and CREMENCO. 16K BYTES ON A CARD. 
Convenient plug-in card, fully burned-in, tested and guaranteed by one of 
the industry's largest memory suppliers. NMOS STATIC RAM. The 4K 
static RAMs have been proven in applications ranging from single chip 
memories to IBM 370 add-on systems. They are fast, 
reliable, and no refresh cycle is required. 
See your dealer, or contact us for complete information. 

S-100 Bus Compatible Memory 



16K bytes on a card 



NMOS static RAM 



.^j^roLL^^ij^iiM £' : 



^-^.-_J\l"^St.'. 



■■■■.■■'.■■...■.■■.■ 



Commercial Memory Products, a Division of Electronic Memories & Magnetics Corp. 
12621 Chadron Avenue • Hawthorne, California 90250 • Telephone (213) 644-9881 



Univac Had It First 

W F Steagall Sr, System Development 
Corp, 2500 Colorado, Santa Monica CA, 
has informed us that the figure 8 caption 
on page 92 of the August 1978 BYTE 
("A Short History of Computing" by 
Keith S Reid-Green) is in error, and that 
the Univac I featured simultaneous input 
and output (IO) and processing as early 
as 1951." 



Translation Error 

In "BYTE's Bugs" February 1978 
BYTE, page 93, John D Leasia writes 
to point out an error on the pseudo- 
random number generator, first pub- 
lished in the November 1977 BYTE. 
However, the original object code as 
supplied by Daniel Grieser, was totally 
correct. Indeed, if the corrections 
suggested by John D Leasia are im- 
plemented, one will create the very 
bug he is trying to eradicate. 

The confusion must arise over the 
difference in architecture between the 
6800 and 6500 type machines, the 
former possessing two accumulators 
while the latter has only one. The 
original, as written for the 6800, makes 
use of both accumulators and is, as 
stated in the article, a direct implemen- 
tation of the identity 13 X N = N X 2 3 
+ N X 2^ + N. If, however, we were 
unaware of the dual accumulators being 
used, and assumed all the math to be 
going on in one accumulator (somehow), 
then the equation that appears to be 
implemented is: [N X 4) + N] X 2 + N 
= 1 1 N. If, as suggested by John D Leasia, 
the op codes at 0005 and 0006 are inter- 
changed, the equation that is actually 
implemented is: N + 2N + 2 3 X N 
(which again equals 11N and, as John 
points out, this does not generate all 
possible numbers and repeats after only 
128 numbers). 

When using a 6500 type machine 
with its single accumulator, one must 
adopt a slightly different approach. The 
program supplied by John for his KIM-1 
would, I believe, run perfectly; it is in 
fact using the identity: 



13 X N 



[(NX2) + N] 
3NX4 + N. 



X 4 + N 



A good point to remember is that, 
to try achieving a semiliteral translation 
of assembled object code from one 
machine to another, is not that easy, 
especially when the exact mode of 
action of one of the instruction sets 
involved is likely to be unknown. 

J C Burchell 

24 Worrin Rd 

Shenfield, Essex ENGLAND 

CM15 8DE" 



Pascal a Wrong Number? 

Due to a transcription error in a tele- 
phone number, listing where UCSD 
Pascal may be ordered, a slight rewiring 
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of the UCSD telephone system had to be 
temporarily performed to intercept all 
phone calls. The correct telephone 
number for the UCSD Pascal project is 
(714) 452-4526. Ken Bowles tells us 
that the incorrect number published in 
August 1978 BYTE, page 132, will be 
discontinued as soon as possible.* 



A Looming Bug 

July 1978 BYTE's articles on the 
history of data processing and computers 
added a welcome dimension to your 
journal. However, I have one question. 
According to Dr James M Williams in 
"Antique Mechanical Computers, Part 1 : 
Early Automata" (on page 57): 

In 1741, he [Vaucanson] devised the 
system of punched cards that controlled 
the looms in the jacquard tapestry 
factory. 

According to Keith S Reid-Green in 
"A Short History of Computing" (on 
page 89): 

Although jacquard is commonly 
thought to have orginated the use of 
cards, it was actually done first by 
Falcon in 7 728. Falcon's cards, which 
were connected together like a roll of 
postage stamps, were used by Jacquard 
to control the first fully automatic 
loom in France. . . . 

Would you care to comment? 

Ms Kemp Vicik 

7752 Chalmette Dr 

Hazelwood MO 63042 

Keith S Reid-Green Replies 

The following quote is taken from A 
History of Technology, volume IV, 
Singer Holmyard et al, editors, Oxford 
University Press, 1958. It should help 
to explain matters: 

Prior to the 19th Century an auto- 
matic loom required considerable 
manual assistance. In the most advanced 
models of the early 1 700s, woven 
patterns were controlled by a cylindrical 
perforated paper roll. In 1728, Falcon 
replaced the paper roll with connected 
punched cards and a mechanism to read 
them. In 1745, Vaucanson transferred 
the mechanism from the side of the 
loom to an overhead position and added 
a perforated cylinder rotated directly 
from the loom. Jacquard, in 1801, is 
credited with mechanizing out of exis- 
tence the job of draw-boy and thus fully 
automating the loom. A patent to re- 
place the draw-boy with a machine was 
issued before Jacquard was born — in 
1687 to Joseph Mason and a later one in 
1779 to William Cheape. 

Jacquard may get the credit because 
"Cheape Looms" probably didn't sell. 
For more details, see A History of 
Technology. 

Keith S Reid-Green 

Director, Software System Development 

Educational Testing Service 

Princeton NJ 08540" 



ELF II by 

KETROmcS 

b featured 
In POPUUR 
ELECTROIIICS 



Shown with 

optional 4k Men»i> Boards, 

GIMT «uW" I Mill Burt 




HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 



Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits — the 
very first night — even if you've never used a computer before! 

II featuring RCA COSMAC 
microprocessor COMPUTER $99 95 

as FORTRAN and BASIC must be translated into machine 
language before a computer can understand them. With ELF 
II you build a solid foundation in computers so you'll really 
know what you're doing, no matter how complicated things 
get. 

Video output also makes ELF II unique among computers 
selling for such a low price. Attached to your TV set. ELF II 
becomes a fabulous home entertainment center. It's capable of 
providing endless hours of fun for both adults and children of 
all ages! ELF II can create graphics, alphanumeric displays 
and fantastic video games. 

No additional hardware is required to connect ELF II to 
your TV's video input. If you prefer to connect ELF II to your 
antenna terminals instead, simply use a low cost RF modulator 
(to order one, see coupon below). 

ELF ll's 5-card expansion bus (connectors not included) 
allows you to expand ELF II as your needs for power grows. If 
you're an engineer or hobbiest, you can also use ELF II as a 
counter, alarm, lock, thermostat, timer or telephone dialer, or 
for countless other applications. 

ELF II Explodes Into A Giant! 

Thanks to ongoing work by RCA and Netronics, ELF II 
add-ons are among the most advanced anywhere. Plug in the 
GIANT BOARDS* and you can record and play back programs, 
edit and debug programs, communicate with remote devices 
and make things happen in the outside world. Add Kluge Board 
to get ELF II to solve special problems such as operating a 
more complex alarm system or controlling a printing press. 
Add 4k RAM board and you can write longer programs, store 
more information and solve more sophisticated problems. 

Expanded, ELF II is perfect for engineering, business, 
industrial, scientific and personal finance applications. No 
other small computer anywhere near ELF lis low price is 
backed by such an extensive research and development pro- 
gram. 

The ELF-BUG- Monitor is an extremely recent break- 
through that lets you debug programs with lightening speed 
because the key to debugging is to know what's inside the 
registers of the microprocessor and, instead of single stepping 
through your program, the ELF-BUG 1 ** Monitor, utilizing 
break points, lets you display the entire contents of the regis- 
ters on your TV screen at any point in your program. You find 
out immediately what's going on and can make any necessary 
changes. Programming is further simplified by displaying 24 
bytes of RAM with full address, blinking cursor and auto 
scrolling. A must for serious programmers! 

Netronics will soon be introducing the ELF II Color 
Graphics & Music System — more breakthroughs that ELF II 
owners will be the first to enjoy! 

Now BASIC Makes Programming ELF II Even Easier! 

Like all computers, ELF II understands only "machine 
language"— the language computers use to talk to each other. 
But. to make life easier for you, we've developed an ELF II 
Tiny BASIC. It talks to ELF II in machine language for you so 
that you can program ELF II with simple words that can be 
typed out on a keyboard such as PRINT, RUN and LOAD. 

"Ask Now What Your Computer Can Do . . . 
But What Can It Do For YOU!" 

Don't be trapped into buying a dinosaur simply because you 
can afford it and it's big. ELF II is more useful and more fun 
than "big name" computers that cost a lot more money. 

With ELF II. you learn to write and run your own programs. 
You're never reduced to being a mere keypunch operator, 
working blindly with someone else's predeveloped software. 

No matter what your specialty is. owning a computer which 
you really know how to use is sure to make you a leader. ELF 
II is the fastest way there is to get into computers. Order from 
the coupon below! 



Stop reading abourcomputers and get your hands on one! With 
ELF II and our new Short Course by Tom Pittman, you can 
master computers in no time at all ! EL F 1 1 demonstrates all 91 
commands an RCA 1802 can execute and the Short Course 
quickly teaches you how to use each of the 1802's capabilities. 

ELF ll's video output lets you display an alphanumeric 
readout or graphics on any TV screen or video monitor p us 
enjoy the latest video games, including an exciting new 
target/missile gun game that was specifically developed for 
ELF II. 

But that's not all. Once you've mastered computer funda- 
mentals. ELF II can give you POWER with add-ons that are 
among the most advanced found anywhere . No wonder I EEE 
chapters plus hundreds of universities and major corporations 
have chosen the ELF II to introduce their students and per- 
sonnel to microprocessor computing! 

Learn The Skill That May Soon Be Far 
More Important Than Your College Degree! 

The ability to use a computer may soon be more important to 
your earning power than a college degree. Without a knowl- 
edge of computers, you are always at the mercy of others when 
it comes to solving highly complex business, engineering, in- 
dustrial and scientific problems. People who understand com- 
puters can command MON EY and to get in on the action, you 
must learn computers. Otherwise you'll be left behind. 

ELF II Is The F-A-S-T Way To Learn 
Computer Fundamentals! 

Regardless of how minimal your computer background is now. 
you can learn to program a computer in almost no time at all. 
That's because Netronics has developed a special Short 
Course on Microprocessor And Computer Programming in 
non-technical language that leads you through every one of the 
RCA COSMAC 1802's capabilities so you'll understand 
everything ELF II can do. . .and how to get ELF II to do it! 

All 91 commands that an 1802 can execute are explained to 
you, step-by-step. The text, written for Netronics by Tom 
Pittman, is a tremendous advance over every other program- 
ming book in print. 

Keyed specifically to the ELF II, it's loaded with "hands 
on" illustrations. When you're finished, ELF II and the 1802 
will no longer hold any mysteries to you. 

In fact, not only will you be able to use a personal computer 
creatively, you'll also be able to read magazines such as 
BYTE. ..INTERFACE AGE ... POPULAR ELEC- 
TRONICS and PERSONAL COMPUTING and under- 
stand the articles. 

If you work with large computers, ELF II and our short 
Course will help you to understand what makes them tick. 

A Dynamite Package For Just $99.95! 

With ELF II, you learn to use machine language — the funda- 
mental language of all computers. Higher level languages such 

r' SEND TODAY! 
NOW AVAILABLE FOR ELF II— Q Deluxe metal cabinet for ASCII 
D Tom Pittman 's Short Course On Mi- Keyboard, $19.95 plus $2.50 p&h. 
coprocessor & Computer Programm- D ELF II Tiny BASIC on cassette 
ing teaches you just about everything tape. Commands include SAVE, 
there is to know about ELF II or any LOAD, t , * , + ,( ). 26 variables A-Z, 
RCA 1802 computer. Written in non- LET, IF/THEN, INPUT, PRINT, 
technical language, it's a learning GO TO, GO SUB. RETURN. END. 
breakthrough for engineers and laymen REM. CLEAR. LIST, RUN. PLOT. 
alike. $5.00 postpaid! PEEK, POKE. Comes fully docu- 

□ Deluxe metal cabinet with plexiglas mented and includes alphanumeric 
dust cover for ELF II, $29.95 plus generator required to display al- 
$2.50 p&h. phanumeric characters directly on your 

□ ELF II connects to the video input TV screen without additional hard- 
of your TV set. If you prefer to use w »re. Also plays tick-tack-toe plus a 
your antenna terminals, order RF drawing game that uses ELF ll's hex 
Modulator, $8.95 postpaid. 
D GIANT BOARD 5 * kit with cassette 
I/O, RS 232-C/TTY I/O, 8-bit P I/O, 
decoders for 14 separate I/O instruc- 
tions and a system monitor/editor. 
$39.95 plus $2 p&h. 

□ Kluge (Prototype) Board accepts up 
to 36 IC's. $17.00 plus $1 p&h. 

□ 4k Static RAM kit. Addressable to 
any 4k page to 64k. $89.95 plus $3 p&h. 

□ Gold plated 86-pin connectors (one 
required for each plug-in board). $5.70 
postpaid. 

□ Professional ASCII Keyboard kit 
with 128 ASCII upper/lower case set, 
96 printable characters, onboard regu- 
lator, parity, logic selection and choice 
of 4 handshaking signals to mate with 
almost any computer. $64.95 plus $2 
p&h. 



heyboard as a joystick. 4k memory re 
quired. $14.95 postpaid. 
D Tom Pittman 's Short Course on Tiny 
BASIC for ELF II. $5 postpaid. 

□ Expansion Power Supply (required 
when adding 4k RAM). $34.95 plus $2 
p&h. 

□ ELF-BUG™ Deluxe System Monitor 
on cassette tape. Allows displaying the 
contents of all registers on your TV at 
any point in your program. Also dis- 
plays 24 bytes of memory with full ad- 
dresses, blinking cursor and auto scroll- 
ing. A must for the serious program- 
mer! $14.95 postpaid. 

Coming Soon: AD. DA Converter, 
Light Pen, Controller Board, Color 
Graphics & Music System .. .and 
more! 

Call or write for wired prices! 



Netronics R& D Ltd . , Dept . 0000 

333 Litchfield Road. Phone I 

New Milford.CT 06776 (203)354-9375 ■ 

Yes! I want to run programs at home and ■ 

have enclosed: D $99.95 plus $3 postage I 

& handling for RCA COSMAC ELF II kit. I 

□ $4.95 for power supply (required), I 
d $5 for RCA 1802 Users Manual, □ $5 ■ 
for Short Course on Microprocessor & I 
Computer Programming . I 
n I want mine wired and tested with I 
power supply, RCA 1802 User's Manual I 
and Short Course included tor just $149 .95 I 
plus $3 p&h! 

□ I am also enclosing payment (including I 
postage & handling) for the items checked J 
at the left. I 
Total Enclosed (Conn. res. add tax) J 
$ _ D Check here if I 
you are enclosing Money Order or Cashier's J 
Check to expedite shipment. 

USE YOUR □ VISA □ Master Charge ! 

(Interbank* ) J 

Account # I 



Signature Exp. Date J 

PHONE ORDERS ACCEPTED {203) 354-9375 | 

Print | 

Name _ I 

Address __ — ^_ | 

City _ j 

State _ Zip _ 



_ DEALER INQUIRIES INVITED 



Circle 280 on inquiry card. 



November 1978 ©BYTE Publications Inc 



147 



Circle 32 on inquiry card. 



u 



The ind 
its signi 
of Heath 
ucts is p 
of Benton 
of the ma 
first iss 
and LSI-1 
on the H8 
of owners 
is far mo 




The Independent Newsletter 
of Heath Co. Computers 



\m 




ependence of Buss is a cm 
ficance to users (and pros 
Co. computers. Informatio 
resented to Buss readers a 

Harbor, not held back to 
nufacturer. This has been 
ue, which directed attenti 
1 months before any advert 

and Hll. Buss features c 
' experiences with their c 
re valuable than an articl 



cial factor in 
pective users) 
n on new prod- 
s it leaks out 
suit the plans 
true from its 
on to the 8080 
ising appeared 
andid accounts 
omputers--this 
e based on the 



opinions of a single reviewer. It shares news of 
compatible hardware & software from other vendors 
as well as reviews of books that can help you get 
the most out of your computer system. 

Every issue of Buss travels by first class mail 
(outside North America it goes by air for only $2 
extra). Your 12-issue subscription can be on its 
way to you within a week. You have the choice of 
starting either with the latest issue or with all 
available back issues. Send $7.50 to Buss, 325-B 
Pennsylvania Ave. SE, Washington, DC 20003. 



Glubs and 
Newsletters 



MITS Minifloppy Disk Users Group 

The formation of a users group for 
the owners of the MITS minifloppy disk 
system has been announced. The group 
is nonprofit and will act as a clearing 
house for software for the new mini- 
floppy. Those interested should send a 
self-addressed stamped envelope to AAA 
Computer Services, POB 2742, Appleton 
Wl 54911. 

Cromemco Users Pool 

The Cromemco User, Systems and 
Software Pool (CUssP) has been formed 
for users of Cromemco systems and 
boards. Its purpose is the exchange of 
hardware and software operating notes, 
bugs and their "cures," product evalua- 
tions and user written software. Three 
initial newsletters are planned, each high- 
lighting a different piece of Cromemco 



software: 16 K BASIC, assembler and 
FORTRAN. Any user input is welcome. 
The membership fee including the three 
initial newsletters is $10. For more in- 
formation, user input, or membership 
write to David Dameron, 402 E O'Keefe 
St, Apt 27, E Palo Alto CA 94303. 

The New England Computer Society 

The New England Computer Society 
(NECS) meets the first Wednesday of 
each month for the purpose of ex- 
changing computer hobbyist infor- 
mation. NECS is the largest club in the 
area with 170 paid members. Within 
the club there are PET, TRS-80, M6800 
and 6502 user groups. They are also 
fostering a PC Net interest group with a 
planned bulletin board system. Member- 
ship dues are $6 per year which include 
a newsletter. The meetings start at 
7 PM and are held at the Mitre Corp 
cafeteria, Route 6, east of Route 3, 
Bedford MA. For additional infor- 
mation, write to the New England 
Computer Society, POB 198, Bedford 
MA 01730. 

Attention Singapore Readers 

There is a move to set up a Singapore 
Microcomputer Society which would 
include home and hobby computer users 
as well as professional system designers. 



If you live in Singapore and are inter- 
ested in this society, you should get in 
touch with Bernard Tan, Physics Dept, 
University of Singapore, Bukit Timah 
Rd, SINGAPORE 10. 

New Club Supports the RCA 1802 
COSMAC 

Owners of Elf, Super Elf, Elf II, 
COSMAC VIP, COSMAC Development 
System or Homebrew 1802 will find 
many programs, applications and experi- 
ments for their microcomputers in each 
issue of Questdata. This publication will 
discuss the RCA instruction set and how 
to build interesting programs for graph- 
ics, control, games and business pur- 
poses. Coverage will be given to Tiny 
BASIC, Elf expansion possibilities (mem- 
ory, cassette input/output, etc), light 
pens, reader questions and music pro- 
grams. To obtain this monthly pub- 
lication, send $12 to Questdata, POB 
4430, Santa Clara CA 95054. 

Dutch and Belgian Hobby 
Computer Club 

This past summer Rob Bronckers 
from the Dutch Hobby Computer Club 
stopped by the BYTE offices to give us 
information about this European club. It 
is a rather large club with eight chapters 
in The Netherlands and two in Belgium 



Xpce electronicsX " 
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S-IOO KITS 

I6/4+I EPROM/RAM BOARD KIT 
8K STATIC RAM KIT 
II SLOT MOTHER BOARD with sockets 
48K DYNAMIC RAM KIT 
VERSAFLOPPY DISK CONTROLLER 
All kits are complete with 
sockets and documentation. 

prices subject to change 



$130°° 
$130°° 
$ 80°° 
$631°° 
$ 155 °° 



There is much more, including 
complete systems; for more 
information, write for our flyer. 

P C E Electronics 
4782 Dewey Drive 
Fair Oaks Ca. 95628 



•master charge 



- phone orde rs 
4916>966-2208 

'COD requires 
50"7o Deposit 



•5 °7„ for shipping, 
excess refunded 

• calif residents 
add 6 7.. sales 
tax 

• all products 
guaran teed 



JJ 
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fflOKI SPHJUGEH-UEHLflG'S PASCAL PROGRAM 



A Practical Introduction to 
PASCAL 

Byl.R. Wilson and A.M.Addyman 

1978.approx. 145p. paper $7.90 
ISBN 0-387-91136-7 

Suitable for beginners and experienced program- 
mers who wish to learn the complete PASCAL 
language, this concise introduction includes 
■ Syntax diagrams and complete examples illustrat- 
ing each feature of the language 



■ Simple problems introducing control constructs, 
expressions, and the use of procedures 

■ A discussion of the concept of data type, followed 
by a complete description of the data structure 
facilities of PASCAL 

• An analysis of more advanced procedures and 
dynamic data structures, and 
■Over sixty programs. 

Contents 

Introduction. The Form of a Program and Basic 
Calculations. Basic Control Constructs. Variables, 
Constants and Expressions. An Introduction to 
Input and Output. An Introduction to Procedures 



and Functions. Data Types. An Advanced Data Type 
-The Sequential File. Elementary Structured Types 
1 , 2, 3 and 4: Set, Array, Record and Variant. 
Advanced Uses of Procedures and Functions. 
Dynamic Data Structures. 
Price subject to change without notice. 



Springer-Verlag New York Inc. 

175 Fifth Avenue, New York, NY 10010 



— an approximate membership of 1000. 
The club offers a hardware service and 
has a software library. The membership 
dues are HFL 15= (15 Dutch Florin) 
including the newsletter, HCCN , which is 
published every two months. For more 
information about this club, you can 
contact Rob Bronckers at Delfsekade 
12, Leidschendam, NETHERLANDS 
030-713568. 

Blackhawk Bit Burners Computer Club 

Rockford IL is the location of this 
new club which meets at 7:15 PM 
on the second Wednesday of every 
month. They have over 40 members and 
are anxious to increase that number. 
Membership is $1 2 a year which includes 
a newsletter. Interested individuals 
should write to Frank D Dougherty, 325 
Beacon Dr, Belvidere IL 61008, or call 
(815) 544-5206 after 7 PM. 

New Tandy Computer Users Group 

The National Capitol Chapter of the 
Tandy Computer Users Group has been 
formed. General membership meetings 
are held on the last Wednesday of each 
month. The group is open to any and 
all interested persons. For more details 
on group activities, write to Rod Wright, 
8205 Chivalry Rd, Annandale VA 
22003, (703) 560-5854. 



North Star Users Group Releases 
Program Library 

The North Star Users Group has re- 
leased more than 300 programs on 20 
diskettes which are available for a small 
copying charge plus the price* of a new 
disk. The disks are designed to run in 
microcomputer systems that utilize the 
North Star DOS and North Star BASIC, 
a high level interpreter. 

The library includes business and 
finance programs, mailing list programs, 
math programs, programming utilities, 
a Pilot interpreter, a Palo Alto Tiny 
BASIC interpreter and a large number 
of games. Further information can be 
obtained by sending a self-addressed 
stamped envelope to J Dvorak, NSUG 
Program Library Distributor, 704 Solano 
Av, Albany CA 94706. 

San Fernando Valley KIM-1 Users Club 

The San Fernando Valley KIM-1 
Users Club is off and running. The first 
meeting was a great success and they are 
trying to attract as many new members 
as possible. The general purpose of the 
club is to foster informal communication 
among fellow KIM-1 users. Meetings 
will be on the second Wednesday of each 
month. For more information contact 
Jim Zuber, 20224 Cohasset, number 16, 
Canoga Park CA 91306. 



Washington DC Amateur 
Computer Society 

Through the monthly newsletter, 
JWACS, we are kept posted on the cur- 
rent happenings of the Washington DC 
Amateur Computer Society. This in- 
formative newsletter is available to 
Society members; nonmembers may 
subscribe to the journal at the rate of 
$6 per year. The club is interested in 
exchanging newsletters with other or- 
ganizations to further the interchange 
of hobbyist information. If you live in 
the Washington area and are interested 
in becoming a member, send a self- 
addressed stamped envelope to Washing- 
ton Amateur Computer Society, 4201 
Massachusetts Av, Washington DC 2001 6 
for meeting details. 

Tulsa Computer Society 

The Tulsa Computer Society is an 
active computer club that meets on the 
last Tuesday of every month at 7:30 
PM. The meeting place is the Tulsa 
Vocational-Technical School seminar 
room at 3420 E Memorial Dr. Mem- 
bership in TCS is $6 annually, which 
includes a one year's subscription to 
its newsletter, The I/O Port. Correspond- 
ence should be sent to The Tulsa Com- 
puter Society, POB 1133, Tulsa OK 
74101." 




>\ New and Unusual SOUNDS 
1 for your Computer $149.95 



The Microsounder is an S-100 compatible sound generat- 
ing card that can be programmed in BASIC or assembly 
language. Three to five lines of code generates such sounds 
as: organ music, sirens, phasers, shotguns, explosions, trains, 
bird calls, helicopters, race cars, airplanes, machine guns, 
barking dogs, and many thousands more. Only a few minutes 
of time is needed to patch the sound code into existing 
programs. 

The Microsounder is assembled and tested, and comes 
complete with sample code, two game programs, and two 
utility programs for creating almost any sound. 
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Hobbyist 
Computerized 
Bulletin Board 



Bulletin board systems 
could become nodes in a 
communication network. 



Note: 

This project was a 
collaboration of Ward 
Christensen and Randy 
Suess. Each had a par- 
ticular part to uphold. 
The first part of this 
article describing the 
purpose of the bulletin 
board is written by 
Ward. The part de- 
scribing the hardware 
details is written by 
Randy. . . .RGAC 



Ward Christensen 

688 E 154th St #3D 

Dolton IL 60419 

Randy Suess 

1930 Bradley 

Chicago IL 60613 



The Computerized Hobbyist Bulletin 
Board System is a personal computer based 
system for message communication among 
experimenters. People with terminals or 
computers equipped with modems call in to 
leave and retrieve messages. It was conceived, 
designed, built, programmed, tested, and 
installed in a 30 day period (January 16 
1978 to February 16 1978) by the two of 
us. In an effort to generate material for our 
computer club's newsletter, I first thought 
of the idea and discussed it with Randy on 
January 16 1978. 

We laid out the hardware requirements: 
an 8080 processor with 24 K bytes of mem- 
ory, single floppy disk, modem interface, 
and some sort of local keyboard and dis- 
play. Randy scoured the computer stores 
and purchased a mother board and two 4 K 
byte memory boards at a reasonable price. 
I talked with Lloyd Smith and Bill Bassett, 
who operate DMA Inc, a manufacturer of 
floppy disk drive systems based on the 
Tarbell controller and the Innovex (now 
Innotronics) floppy disk drive. DMA offered 
to donate 40 percent of the cost of a con- 



troller and floppy disk drive to the project. 
I purchased the floppy disk drive, controller 
and CP/M license, and loaned 24 K bytes of 
memory to the project, pending receipt of 
16 K bytes offered by DMA. Randy donated 
his D C Hayes modem board, PolyMorphics 
VTI, SwTPC keyboard, power supply, 
chassis, IMSAI 8080 processor card and 
Vector memory board. 

We started with the monitor for the sys- 
tem, but found that it was difficult to make 
the VTI keyboard port work because the 
VTI keyboard data bus shares the bus 
carrying the characters being displayed. 
To solve this, Randy bought a Processor 
Technology 3P+S board and interfaced the 
keyboard to it. This also allowed us to have 
a sense switch port using the 3P+S. Since this 
board has a serial port, Randy later decided 
to add a Teletype to the system for log- 
ging incoming data. This completed the 
configuration. 

Programming 

In the first week of the project, I wrote 
a mock-up of the software using MITS 8 K 
BASIC. The input/output (IO) drivers 
could be switched to my modem under 
sense switch control, so I had people call 
in and critique the system. Many good 
suggestions were made. 

By now Randy had the computer far 
enough along to need some programming, 
so a monitor was put into read only mem- 
ory. Since the system was to run under 
CP/M, a Teletype compatible scroll routine 
was also put into the read only memory for 
both the monitor's and CP/M's use. Addi- 
tions were made later to support the 3P+S 
board for keyboard input. 

After the BASIC mock-up of the system 
was close to what we wanted, programming 
started on the assembler version of the 
software. 

Assembler language was chosen over 
BASIC for the implementation language 
because of size and speed efficiency, and to 
maintain control over such functions as 
control-K to terminate (kill) the current 
function and return to the main menu. 
The program now consists of the pieces of 
assembler source, shown in table 1, which 
are combined to produce the final assembler 
source program. 

In addition to this application program, 
a modified BASIC IO system (BIOS) for 
CP/M had to be written. We wanted the 
system to be able to be started from a 
"cold boot" bootstrap program and come 
up running the bulletin board program, 
not CP/M. This would make the system 
more crash resistant since the ringing of 
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the phone would activate it and the person 
calling in would not be able to gain access 
to CP/M itself. I studied the functions of 
the CP/M console command processor and 
modified the cold start routine to be able 
to load in a program and branch to it. This 
was done selectively under control of the 
sense switches. If we wanted to load CP/M 
instead, we just set the remote mode sense 
switch off. 

About 30 days after the project was con- 
ceived, it went on the air via a new tele- 
phone line Randy had installed in his base- 
ment. It was used for a week by our friends 
and was then announced at the February 
meeting of CACHE, the Chicago Area 
Computer Hobbyist's Exchange. A poll 
was taken to see how many people could 
call. We expected perhaps five or ten, but 
25 hands were raised! 

During the weeks that followed the 
CACHE meeting, many people tried the 
system. We informed Dennis (D C) Hayes 
and PCNET of it, and they both tried it. 
Most people were able to communicate 
with the system. Those who couldn't had 
either bad telephone lines or modems that 
put out weak signals, which the system 
seems quite intolerant of. People who left 
messages saying they had some information 
of interest and those who said they needed 
information discovered that other people 
using the system contacted them. We were 
pleased to find the system working this way, 
because that was one of its purposes. 

Getting good feedback about the opera- 
tion of the system is important to us. That 
is why the goodbye function allows you to 
leave comments. Many people contributed 
good suggestions which were soon imple- 
mented. For example, a new version of the 
software was being put up on the system 
every few days to send nulls after carriage 
returns and line feeds for the many people 
calling in using Texas Instruments Silent 
700 terminals. 

We will continue to improve the system, 
although we consider the project to be 
close to completion. We might add date 
and time, or if we get ambitious, a second 
telephone line, but we are quite satisfied 
with the system as it exists now. We would 
like to see other experimenters or clubs 
implement such a system. 

These bulletin board systems could then 
become nodes in a communication net- 
work of automated message and program 
switching. 

Hardware Details 

My objective for the hardware of the 
bulletin board system was to get the most 



Name 


Function 


CE00 


Mainline routine: sign on, 




menu, etc. 


CE10 


Goodbye function, com- 




ments function. 


CE20 


Message summary retrieval 




function. 


CE30 


Message entry (input, edit, 




save). 


CE40 


Message retrieval. 


CE50 


System functions (erasing 




messages, etc). 


CE80 


Disk subroutines (read, 




write, extend, etc). 


CE90 


Nondisk subroutines (mo- 




dem IO, etc). 


CE99 


Constants and work area. 



Table I : Assembler routines used in the bulletin board program. 



functions at the least cost. To this end I 
started with my IMSAI 8080 processor card, 
having replaced it with a Cromemco Z-80 in 
my personal system. I found an old Vector 
mother board for free and two reasonably 
priced 4 K byte memory boards at a com- 
puter store. I also bought a PolyMorphics 
video terminal interface (VTI) card. 

We burned a monitor for a memory board 
to support the video terminal interface. Add- 
ing an SwTPC keyboard completed the local 
console for the system. 

We are now running an 8 K Vector 
Graphic memory board and two 8 K byte 
boards designed by Forrest Duston (a local 
hobbyist and design engineer), which were 
donated by Lloyd Smith and Bill Bassett of 
DMA Inc. 

A floppy disk was necessary for storing 
the messages, so Ward bought aTarbell con- 
troller board and Innovex drive from DMA, 
who graciously offered it at 40 percent off. 

I put these components into a chassis and 
home-built card cage and started testing the 
system. I found some incompatibilities in 
the hardware, such as between the new VTI 
and the memory board (pressing reset would 
not give control to the monitor in read only 
memory). Switching to an older design video 
terminal interface solved the problem. 

I then found problems with the key- 
board. The sharing of the interface's on 
board bus between the display data and key- 
board status data caused the display to break 
up badly. Putting a delay loop in the soft- 
ware didn't help, because the nonlatched 
data would easily be missed. I solved this by 
purchasing a Processor Technology 3P+S 
board for the keyboard input port. This 
turned out to be very useful, first to allow a 
sense switch input port, and later to drive a 
logging Teletype for all incoming messages. 

I had also purchased a D C Hayes modem 
board to be used for exchanging files and 



My objective was to get 
the most functions at the 
least cost. 
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P.E.T.™ PRODUCTS 



SOFTWARE/ACCESSORIES/HA RD WA RE 



Memory Expansion! .'-31.743 Bytes Freel-NEECO now has internal memory 
Expansion Boards Available for your PET! 16K, 24K and 32K Memory 
Configurations. Call or write NEECO and ask for our 'Free' Software and 
Hardware Directory. Power up to 32K Bytes! Call NEECO for more info. 



Sottware-NEECO has too many programs to list them all here! Call or 
write and ask for our 'Free" Directory! ""Software Authors! -NEECO 
offers 25% Royalties on Pet programs with nationwide distribution!-Call 
NEECO for additional information on our 25% Royalty Program. 

PET 8, PeripheralsNEECO offers fast (off the shelf?) delivery schedules 
for the Pet Computer and Peripheral 2020 Printer, NEECO also offers 
excellent personal & Warranty service!!! Interested in a Pel? Call and 
request our P.E.T. Info Pak. Feel free to call and ask questions. 



IF YOU OWN A PET YOU SHOULD BE ON OUR PET PRODUCT LIST 
NEECO IS AN AUTHORIZED PET SALES & SERVICE DEALERSHIP! 
OUR PRODUCTS DIRECTORY WILL GIVE YOU DESCRIPTIONS AND 
PRICES FOR MANY OF OUR PET PRODUCTS! "BUSINESS & GAME 
SOFTWARE-INTERNAL MEMORY EXPANSION"TYPEWRITER KEYBOARD 
"IBM SELECTRIC/PET WORD PROCESSING SYSTEM (JAN-1979)" 
"PET DUST COVER'MUSIC BOX TUNE GENERATOR-LEARNING & 
TUTORIAL PACKAGES FOR PET'SERVICE/DIAGNOSTIC PACKAGES- 
CALL NEECO AND WE WILL SEND YOU OUR FREE DIRECTORY!!! 



NEECO Dust Cover- Protect your PeV. Cover your Pet's delicate circuitry 
and keyboard from dust that can. over time, cause intermittent chip 
failures! Heavy, clear Plastic Dusf Cover shows off your Pet while 
protecting it from dust, spills, and those inevitable 'Unwanted Sticky 
fingers'! Manufactured to last as long as your Pel.' -only $17.95 

VISA OR MC Phone orders Accepted--{4% Surcharge on Hardware) 



NEW BOAND aKTTWNICS CO 

Area Code (413) 
Springfield, MA. 01103 739-9626 



"Authornad PET Sain & S.rv.c. 

"Guaranteed Delivery" 

248 Bridge Street Area Code (413) schedules for an of our 

PET Customers. Call 
for our PET Package. 
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Apple Owners! We've Got Software! 



Trans-Data Corporation is lately offering Software 
Commercial, Educational, Scientific and Entertain- 
ment Applications included. 



APA09 
ADI06 .... 


LABEL PRINT 


. . $10.00 


MAILING LIST SYSTEM 


. . $50.00 

$15.00 

. . $15.00 


ADI02 .... 


FILE USE TUTORIAL 


APA04 
APA07 
AEJ05 .... 


FINANCES 


CHECK BOOK 


$20 00 


SUPER MATH 


. $18.00 


AEI08 


METRIC CONVERSION 


. . $20.00 
. $18 00 


AEE06 


MEMORY AIDE 


AGI16 .... 


HORSE RACE 


. $18 00 


AGI03 


KEYBOARD ORGAN 


$18.00 







For floppy disk add $8.00. Add $2.00 for shipping 
and handling. Florida residence add 4% tax. 

Check, Money Orders, or Credit Cards Accepted 



161 Almeria Ave. 

DeptB-118 

Coral Gables, Florida 33134 

Phone (305) 576-7666 



programs with other CP/M users, but de- 
cided to use it in this system because of its 
ability to select the transmission rate (1 1 or 
300) and to answer the phone. Hooking this 
through a data access arrangement (DAA) to 
the phone line completed the standard hard- 
ware of the system. 

Ward needed some way for the system to 
recover from possible software and hardware 
crashes, so I built a simple interface between 
the modem board and the hard reset of the 
system so that, every time the telephone 
rang, the system would do a cold boot to 
CP/M. A 555 timer was added to the reset 
circuitry so that after the first ring, subse- 
quent rings would not interfere with the 
CP/M booting process. I did not use the ring 
detect feature of the Bell data access arrange- 
ment, because the modem board's setup was 
easier to control and detect under software. 
After some preliminary problems with the 
modem board (Dennis Hayes was more than 
helpful in resolving these) and the Tarbell 
controller, the hardware has been function- 
ing as expected. 

To prolong the motor life and minimize 
power consumption, I installed a solid state 
relay that turns the drive motor on when the 
telephone rings. The 555 then provides 30 
seconds during which ring detect is disabled 
to prevent subsequent rings from interrupt- 
ing the booting, allowing CP/M to come in 
and answer the phone. The Tarbell control- 
ler board is designed to boot CP/M when the 
system is reset, so this hardware, with Ward's 
software, gets the system going. 

That's how the hardware now stands, 
except that I sold the Teletype and am going 
to use an SwTPC PR-40 for the logging 
device. The system has now been operating 
very successfully since mid February 1978. 

Programming Details 

The following information is supplied for 
those who want the details of the structure 
of the files on the system, what modifica- 
tions were made to CP/M to support the sys- 
tem, or the design of the bulletin board pro- 
gram itself. 

File Structure 

CP/M is capable of storing 240 K bytes of 
information on a diskette. The directory is 
capable of keeping track of up to 64 files. I 
would like to keep about 200 to 300 active 
messages on the system. This means that 
each message cannot have its own directory 
entry. I decided to group messages in quanti- 
ties of ten per directory entry. Thus file- 
name MESSAGE. 00X contains messages 1 
thru 9, MESSAGE.01X contains messages 
10 thru 19, etc. Assuming the number of 
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active messages to be about one half the 
highest message number implies that there 
will be five messages per file. If there are 40 
active files (such as messages from 1 to 400), 
then there will be approximately 200 mes- 
sages. If each message averages eight lines of 
50 characters, this is 400 bytes. The total 
disk space for the messages themselves will 
be 80,000 bytes. Thus 200 messages can 
easily be held. The directory keeps itself 
clean: when the last message in a group of 
ten is erased, the file itself is automatically 
erased from the directory. 

There are also message summary files. 
They contain the following fields for each 
message: 

Message number. 

Number of lines. 

Date entered. 

From (author) 

To (recipient) 

Subject. 

Password (must be supplied to erase 

the message). 

The summary files are grouped like 
the message files, but by 100s. Thus, sum- 
maries 001 thru 099 are in a file called 
"SUMMARY.OXX", etc. This keeps the 
message erase function simple: it can read 
the entire file into memory, delete the sum- 
mary, and rewrite the entire file. 

There are a number of text files on the 
disk. They are used when predefined infor- 
mation is to be given, such as the welcome 
message. There are two types of files: 
straight text files, and question files. 

Question files are used in such functions 
as Help, in which the user is asked a ques- 
tion, "Want help with summary function?" 
for example, and is then allowed to answer 
Y or N. If Y is typed, the text associated 
with the question is typed. If N is typed, the 
text of the message is skipped. Table 2 con- 
tains the text and question files used by the 
system, as well as other files not previously 
mentioned. 

CP/M Modifications 

When an unmodified CP/M system is ini- 
tially loaded, control transfers to the "cold 
boot" entry in the BASIC IO system (BIOS). 
Its function is to: 

• Build the required jumps in low mem- 
ory to CP/M. 

• Transfer control to the console com- 
mand processor. 

• Reset the disk, log in drive A, and 
begin communicating with the console. 

Since we don't want CP/M to get control 
when the system answers the phone, a modi- 



Feedback on the operation 
of the system is important. 



fication was made to the cold start routine 
so that the sense switches were examined to 
determine if the remote switch was on. If 
not, control proceeded to normal CP/M 
operation. However, if the remote switch 
was on, the system performed the reset disk 
system and log in drive A functions normally 
done by the console command processor. 
The normal CP/M functions of OPEN and 
READ are performed to load the bulletin 
board program into memory. Note that all 
of this happens before the telephone is an- 
swered, so that if the program can't be 
found, or has an error loading, a call is not 
wasted. When the program is loaded, control 
transfers to it, the telephone is answered, 
the information transfer rate is determined, 
and communication begins. 

Bulletin Board Program 

The functions of the program are: 

• Answer the telephone. 

• Determine the information transmis- 
sion rate. 

• Process the user's requests. 

• Hang up the telephone. 



Table 2: Descriptive files to aid users of the bulletin board system. 

WELCOME: This file is typed when you first connect to the system. It welcomes you, 
and tells of the various control characters that can be used to control the system. 

BULLETIN: This file may or may not exist. If it exists, it is typed after the welcome 
file. It contains bulletins such as changes in the operation of the system, club meeting 
announcements, etc. 

LOG: When you first get on the system, it asks you for your first and last name. They 
are written to this file to give us a log of who uses the system. Also, if you are a first 
time user, the system asks where you are calling from, and logs this information after 
your name. 

FIRSTIME : This file is a question file, and it is interpreted if you reply Y to the ques- 
tion asking if this is your first time on the system. It prompts the new user about what 
can be done. 

HELP: This is a question file. It is quite lengthy, going through the various system 
functions and, at each one, asking if you want help. 

ENTINTRO: When you ask to enter a message into the system, you are asked if you 
would like to review the steps used to enter a message. If you say Y, the system types 
this file. 

ENTRHELP: After you have entered your message, you have several options: aborting, 
editing, saving, or help. This file is the question file which is interpreted if you ask for 
help. 

NEXT: This file contains the next message number to be entered into the system. It is 
incremented by one every time a message is saved. 

COMMENTS: When you leave the system via the G (Goodbye) function, the system 
asks if you would like to leave any comments. If you say yes, it writes the lines you type 
into the comments file. This provides a technique much easier than message entry, so 
we will get feedback on the use of the system. 

PASSWORD : Certain system functions are of such a nature that only the system oper- 
ators (as opposed to users) may execute them. For example: erasing a message whose 
password is not known, exiting into CP/M for file maintenance, determining disk status, 
etc. This file contains the password which must be entered to get into this operator 
mode. It is a disk file, rather than being built into the program, to facilitate changes 
when the need arises. 
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TERMINAL NEED NULLS' TYPE CTL-N WHILE THIS TYPES: 

*»* WELCOME TO CBBS/CHICAGO *** 
*** WARD AND RANDY'S COMPUTERIZED BULLETIN BOARD SYSTEM *** 



•> CONTROL CHARACTERS ACCEPTED BY THIS SYSTEM: 



DEL/RUBOUT ERASES LAST CHAR. TYPED (AND ECHOS IT) 

CTL-C CANCEL CURRENT PRINTING 

CTL-K 'KILLS' CURRENT FUNCTION, RETURNS TO MENU 

CTL-N SEND 5 NULLS AFTER CR/LF 

CTL-R RETYPES CURRENT INPUT LINE (AFTER DEL) 

CTL-S STOP/START OUTPUT (FOR VIDEO TERMINAL) 

CTL-U ERASE CURRENT INPUT LINE 



BULLETIN 

PROBLEMS WITH THE SYSTEM?? 
HARDWARE: RANDY (SUESS), (312) 935-3356 
SOFTWARE: WARD (CHRISTENSEN) , (312) 8U9-6279 
BULLETIN 



BULLETIN 



•> ALL USERS: BE FAMILIAR WITH MESSAGES 3, 6, AND 60 

NOTE 

■ — > AS OF 11/8/78, MESSAGES PACKED AND RENUMBERED < 

■- -- BULLETIN 



Listing 1 : Output of the bulletin board system when a user first logs onto the 
system. The welcome message is printed out followed by the important con- 
trol characters. Any bulletin of general interest is also shown at this time. 
Bulletins can only be put on the system by the system operators. Individual 
users may not access this function. 



Recovery from software 

and hardware crashes was 

needed. 



The system answers the telephone by an 
output instruction to the D C Hayes modem 
board. It then has two subroutines, called 
SET110 and SET300, which set the trans- 
mission rate. Initially, the program gets con- 
trol, calls SET110, which picks up the tele- 
phone, sends out the answer tone, and 
selects the 110 bps transmission rate with 
two stop bits and no parity. 

The program then monitors the modem 
status for about 15 seconds to determine 
when a connection with another modem has 
been made. If no connection is made, a mes- 
sage is printed to the local console, the tele- 
phone is hung up, and control is transferred 
to the monitor. Note that the monitor does 
not take part in the bi.lletin board system 
except to supply the scroll routine for the 
video terminal interface. The ring detect and 
system startup is all done through hardware, 
for reliability. Thus the system is able to 
experience an unexpected power outage and 
still operate the next time the telephone 
rings. 

If a connection is established, the system, 
at 110 bps, waits for a character from the 
line. If this character is not an ASCII car- 
riage return, it switches to 300 bps and tries 
again. It tries each speed, alternately, ten 
times. If this technique does not result in a 



carriage return being seen, the system prints 
a message, hangs up the telephone, and 
jumps to the monitor. 

The technique for establishing communi- 
cations with the system is to: 

• Dial the telephone. 

• Wait for the answer tone. 

• Put the modem on the telephone line. 

• Press return repeatedly until the sys- 
tem responds. 

When the data connection is established, 
the system types a carriage return and line- 
feed to indicate that it is connected. It 
then sends the contents of the disk file 
WELCOME to the caller, followed by any 
bulletins that may be of interest. This out- 
put sequence is shown in listing 1. Next, it 
asks for your first and last name, and logs 
them to disk. It asks if you are a first time 
user, and if so, asks where you are from, logs 
this to the disk, then gives you an introduc- 
tion to the system. 

The system also keeps track of how many 
people have used the system. This number is 
output at sign on. Mostly, it is just for 
interest, but helps to see if anyone has used 
the system since you last did. 

The following prompt asks what you 
want to do: 

FUNCTION: B,C,D,E,G,H,K,N,P,R,S,W,X, (OR 
? IF NOT KNOWN)? 

If you do not know or remember what the 
letters stand for, you type ?, in which case 
the system replies: 



1 54 November 1978 © BYTE Publications Inc 



Circle 382 on inquiry card. 



FUNCTIONS SUPPORTED: 

B=PRINT BULLETIN 
C=CASE SWITCH (UPPER/LOWER) 
D=DUPLEX SWITCH (ECHO/NO ECHO) 
E=ENTER MSG INTO SYSTEM 
G=GOODBYE (LEAVE SYSTEM) 
H=HELP WITH FUNCTIONS 
K=KILL (ERASE) A MESSAGE 
N=NULLS: SET TO 9 AS REQUIRED 
P=PROMPT SWITCH (BELL ON/OFF) 
R=RETRIEVE MSG 
S=SUMMARIZE MSGS 
W=TYPE WELCOME 
X=EXPERT USER 

Details of these functions are given below. 



B=PRINT BULLETIN 

If you are using a printing terminal, you 
can simply look back to see what the bulle- 
tin said when you first connected to the 
system. If, however, you are using a video 
terminal, you may want to review what the 
bulletin said. The B function does this. 

C=CASE SWITCH (UPPER/LOWER) 

Most terminals are capable of handling 
any ASCII character that comes to them, 
whether it is lower or upper case, typically 
translating lower case to upper case if neces- 
sary. However, there are exceptions, notably 
the Heath H9 terminal, which displays gar- 
bage when sent lower case characters. For 
this reason, the system defaults to upper 
case only, until you use the C command to 
switch to lower and upper case mode. Using 
the command again will switch back to 
upper case only mode. 

D=DUPLEX SWITCH (ECHO/NO ECHO) 

Full duplex and half duplex refer to the 
ability for a medium (such as the telephone 
line) to have data going in both directions 
simultaneously (full duplex) or only in one 
direction, (half duplex) at a time. These 
terms have now taken on different meanings 
when referring to a computer terminal. Full 
duplex refers to a terminal which sends a 
character from its keyboard, then echos 
what comes back from the phone line. Half 
duplex refers to a terminal which echos its 
characters locally. Thus, the D function is 
used to determine whether the system echos 
characters back to you. 

If you are using a Teletype, for example, 
which prints every character you type, you 
will use the D command to go to half 
duplex mode so you do not see every 
character twice (one from the Teletype, the 
other from the phone line). This does sacri- 
fice some integrity, however, because you do 
not see the characters echoed back to you 
to verify that what you typed went in 
correctly. 
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WOHKBOOKS FOR THE COMMODORE PET 2001 
Getting Started with Your PET WB-1 $4 00 

Covers the fundamentals of PET BASIC: calculator 
and program mode, data input and output, data 
representation, program storage on the cassette. 

PET String and Array Handling WB-2 $3 95 

Covers string and substring search, concatenation, 
replacement and manipulation. 
PET Graphic* WB-3 $4.95 

Covers use of cursor control and special graphics 
symbols to draw plots, histograms, and sketches 
PET Cassette I/O WB-4 $4 .95 

Covers OPEN. CLOSE, string and numeric data files. 
Miscellaneous PET Features WB-5 $3 95 

Covers the clock, random number generator, upper 
and lowercase alphabetic characters, saving memory 
space, etc 
Add $1.50 for shipping and handling. 

TIS 

P.O. Box 921 

Los Alamos, NM 87544 

Money back guarantee 



3 

Pet is a trade mark of Commodore Business Machines K 
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PROGRAMS FOR KIDS 

Educational and fun. Developed by educational designers. 
Teach essential skills in an exciting new way. 

PRESCHOOL IQ BUILDER— Helps 3-to-6-year-olds develop 

vital intellectual skills needed to do well in school. 

7 programs + Guide TRS-80 Levels I & II. PET, Apple II 

MEMORY BUILDER: CONCENTRATION— Educational 

games to help children 6 and up improve memory. 

3 games -t Guide Apple II & PET 

STORY BUILDER/WORD MASTER— games that teach 
grammar and vocabulary to children 9 and up. 

4 games i Guide TRS-80 Level II, PET, Apple II 

GRAPH BUILDER— teaches children 10 and up to read 

graphs. Includes games 

1 1 programs + Guide TRS-80 Levels I & II 

Each title $9.50 plus $1.00 shipping 

VISA& Master Charge accepted (include number, exp date, 

MC include digits above name) 

Department 80 

Program Design, Inc., 1 1 Idar Court, Greenwich, Conn. 06830 
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E=ENTER MSG INTO SYSTEM 

You must know: the date; who the mes- 
sage is addressed to (up to 20 characters); 
and the subject of the message (up to 30 
characters). You will be asked if you want 
to be able to erase the message; if you reply 
Y, you may elect to protect it with a 4 char- 
acter password, or to use no password. We 
recommend not using passwords so that it 
will be easier for the recipient to erase the 
message when he or she has read it. Also, 
you will be asked if you want to review the 
steps used in entering a message. This is use- 
ful the first few times you enter a message, 
but typically is not used after that. 

G=GOODBYE (LEAVE SYSTEM) 

When you use the G function, the system 
asks if you want to leave any comments. If 
you say Y, you will be able to type in com- 
ments, which are written to disk at the end 
of the COMMENTS file. Typically we find 
suggestions for system improvement, or con- 
gratulations, or requests to erase messages 
whose passwords have been forgotten, or 
any other information which the user 
wanted to send to the operators, but didn't 
want to leave as a message. 



LSI-11 TIME 




It's TIME you brought your LSI-11 up to DATE. TIME and 

DATE, two important parameters in the computer world, are 
available to your LSI-11 on one DUAL SIZE BOARD When 
requested, the TCU-50D will present you with the date (month 
and day), time (hour and minutes), and seconds Turn your 
computer off and forget about the time — your battery sup- 
ported TCU-50D won't, not for 3 months anyway The correct 
date and time will be there when you power up. 

The TCU-50D is shipped preset to your local time, but can be set 
to any time you want by a simple software routine. 

AT $295 
YOU CANT AFFORD TO IGNORE TIME 

Time is only one way we can help you upgrade your LSI-11 or 
PDP-11 system. We'd also like to tell you about the others. So 
contact Digital Pathways if you're into -ll's. We arc too 

DIGITAL PrfTHWrfW IMC. 

4151 Middletield Road • Palo Alto, 
California 94306 • Telephone (415) 493-5544 




H=HELPWITH FUNCTIONS 

The H function asks a series of questions 
such as, "Do you want help with the E 
(enter) function?" For any question which 
you answer Y to, you will be given some de- 
tailed information. 

K=KILL (ERASE) A MESSAGE 

The letter K (for kill) rather than E (for 
erase) was chosen because E was already 
used for enter. In order to keep disk utiliza- 
tion down, this command allows users to 
erase their own messages. The system asks 
for the password, and if correct, the message 
and its summary are removed. If users do 
not elect to be able to kill their own mes- 
sages, a special system password NONE is 
put in the file. Then only the system opera- 
tors who have entered another password will 
be able to kill it. 

N=NULLS: SET TO 9 AS REQUIRED 

Some terminals (notably the Texas Instru- 
ments Silent 700 series) require nulls to be 
sent at the beginning of each line to allow 
the carriage time to return. This command 
sets the nulls to any value (0 to 9) necessary. 
Note that use of control-N any time the sys- 
tem is typing something to you will set the 
nulls to 5. Thus using control-N will allow 
the welcome and bulletin messages to be 
printed properly until the N (null) command 
can be used. 

P=PROMPT BELL 

The P command allows the prompting 
bell (normally sounded every time the sys- 
tem wants input) to be turned off or back 
on. It operates as a toggle and sets the bell 
response into whatever mode is not current. 

R=RETRIEVE MESSAGE 

To retrieve a message, you must know 
the message number, which is typically 
found through the use of the S (summary) 
command. 

S=SUMMARIZE MESSAGES 

The S command prints a 2 line summary 
of each message from a starting message 
number. Control-C cancels the printing of a 
particular summary, going on to the next. 
Control-K kills the printing entirely, return- 
ing to the function menu. 

The summary function asks you for a 
starting message number. It then types the 
summaries for all active messages from that 
number on, stopping when there are no 
more. If you want to scan the summaries for 
a particular value, you can do so on the fol- 



156 



November 1978 © BYTE Publications Inc 



Circle 89 on inquiry card. 



Circle 158 on inquiry card. 



lowing fields: date, from, to, or subject. Any 
character string can be searched for. For 
example, to retrieve all summaries which 
contain CACHE (our local computer club) 
in the subject, type: 

S;nnn,t=CACHE 

which will scan the summary file, starting at 
message nnn, looking for the character string 
CACHE. All fields which can be scanned are 
stored in upper case only, and all scan re- 
quests are translated to upper case. 

You can also use this summary scan to 
see if there are any messages to you. For 
example: 

S ;nnn,t=ward 

checks if I have any messages. Other typical 
scans are: 

s=pcnet (any messages relating to PCNET). 

s=sale (find things for sale). 

f=oper (messages from system operators). 

W=TYPE WELCOME 

Since the welcome message gives a list of 
all control characters which can be used, 
you might want to review it to check them 
again. The W command will retype the wel- 
come message. 

X=EXPERT USER 

This command specifies the expert user 
mode to the computer. All prompt messages 
are shortened and, in general, the system 
is much more pleasant to use by the fre- 
quent user. 

Accessing the System 

If you would like to try out the system, 
all you need is a 110 or 300 bps ASCII ter- 
minal and a modem, such as the type used 
to communicate with a timesharing system. 
Dial the system at (312) 528-7141. When 
you hear the answer tone, connect your 
modem, and press return several times until 
the system determines your transmission 
rate. If you have a reasonably good tele- 
phone line, and a moderately strong modem 
signal, you should be able to communicate 
with the system. We find that if the condi- 
tions are marginal, communications are pos- 
sible, but such functions as control-C and 
control-S do not necessarily work. Feel free 
to hang up and try several times if you have 
problems. 



REFERENCES 

DMA Inc is located at 530 Pierce Av, Dyer IN 
46311. 

CACHE is at POB 52, South Holland IL 60473." 



modem / 'mo • dam / [modulator 
+ demodulator] n - s : a device for 
transmission of digital information 
via an analog channel such as a tele- 
phone circuit. 




• Completely compatible with your S 100 microcomputer 

• Designed for use on the dial telephone or TWX 
networks, or 2-wire dedicated lines, meets all 
FCC regulations when used with a CBT coupler. 

• All digital modulation and demodulation with on 

board cyrstal clock and precision filter mean that 
NO ADJUSTMENTS ARE REQUIRED 

• Bell 103 standard frequencies 

• Automated dial (pulsed) and answer 

• Originate and answer mode 

• 1 10 or 300 BPS speed select 

• Character length, stop bit, and parity 

• 90 day warranty and full documentation 

ASSEMBLED & TESTED - $299.00 



D.C. Hayes Associates, Inc. 

16 PERIMETER PARK DR SUITE 101 
P.O. BOX 9884 ATLANTA. GEORGIA. 30319 (404) 455-7663 






HAVING TROUBLE LEARNING BASIC? 

STEP BY STEP is an interactive computer course in BASIC 
that's easy even for beginners. Program Design has de- 
veloped a logical, structured approach that really works. At the 
end of STEP BY STEP, you'll be writing programs using all 
important BASIC commands. 

AVAILABLE FOR TRS-80 LEVELS I & II, PET, AND APPLE II 

STEP BY STEP: 

• presents material in small steps 

• provides guided programming practice in each lesson 

• tests your progress after each lesson 

• teaches actual program writing, not just terms 

• is suitable for anyone from junior high up, regardless of 
math background 

1 lessons with quizzes, plus final test 3 cassettes 
80 page Workbook $29.95 plus $1 .00 shipping 

VISA& Master Charge accepted (include number, exp. date, 
MC include digits above name) 

Department 400 

Program Design, Inc., 1 1 Idar Court, Greenwich, Conn. 06830 
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Product 
Description 



Heath Microprocessor Training System 




WN Hubin 

719 Cuyahoga St 

Kent OH 44240 



How does a stranger gain entrance to the 
Valhalla of microprocessing? Who will pro- 
vide bits of knowledge that logically string 
into byte capability? Herein lies the siren 
song sung by the new Heath 6800 based 
ET-3400 Trainer and the accompanying 
EE-3401 Microprocessor Course. 

Heath aimed in my direction when they 
designed this trainer. It will appeal to any- 
one who has been enticed by micropro- 
cessors but has not yet bought one, a person 
who probably has done some high level 
computer programming, and one who has a 
working knowledge of digital circuits. 
Persons already caught in the web of pro- 
gramming are well known for their suscepti- 
bility to microprocessors, although such a 
background is neither assumed nor necessary 
for this course. I happen to be a professional 
proponent of the joys to be found in num- 
ber crunching. Some background in digital 



electronics is needed (though several labora- 
tory timer projects proved quite adequate 
in my case). 

My order went out a few days after the 
Microprocessor Course and Trainer first 
appeared in the Heath kit catalog. The pack- 
age arrived about 12 days later. The com- 
bination of course and trainer goes for $270. 
Don't even think of purchasing the 6800 
trainer without the course unless you 
already can program in machine language. 

There were a few clues that betrayed 
this as the first shipment. Some typos 
appeared in the text, which otherwise had 
the clear illustrations and clear assembly 
instructions that are properly associated 
with Heath products. Also, the holes in 
the printed circuit board were too small 
for the supplied key switches and had to be 
drilled larger; shortly afterwards Heath 
wrote to confirm the problem and the solu- 
tion. Also, a memo included with the parts 
indicated that a few unneeded parts had 
been included. Compare this with the 
known fact that Heath normally expects a 
Heathkitite to show visible joy upon dis- 
covery of just a spare #8 lockwasher in his 
bag of goodies. Finally, the trainer refused 
to blink its "CPU UP" message to me after 
the assembly was completed. Now Heath 
provides a very complete troubleshooting 
procedure which uses the on board LEDs to 
check for continuity and shorts. This 
quickly showed up several minor assembly 
errors. The final problem was an address 
line that wasn't continuous (this ill was 
cured with a jumper wire). One week and 
about 3.5 days of work had elapsed. 
Another 100 plus hours of study were to 
pass over the dam before the course was 
finished. 

The microprocessor course consists of: 

• 469 pages of theory in a programmed 
learning format. 

• 255 pages of concurrent experiments 
using the trainer. 

• Two audio cassettes that go with a 
colorfully cartooned 230 page refer- 
ence chart. 

• 130 pages of manufacturers' product 
information sheets. 
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The theory is divided into sections de- 
voted to: 



Number systems and codes. 
Microprocessor basics. 
Computer arithmetic. 
Introduction to programming. 
The processor. 
Interfacing. 



It is a comprehensive and well integrated 
course of study. The explanations are clear 
and the text is replete with examples. The 
experiments were divided into one group of 
programming experiments in machine code 
using the hexadecimal keyboard (no 
assembler) and another group of interfacing 
experiments. The audio and chart combin- 
ation is a brain tension reliever that is called 
on periodically to provide information on 
the organization of the course, various uses 
for and applications of microprocessors in 
industry, an overview of programming con- 
cepts and languages, a discussion of the 
various types of semiconductor memory 
devices, a breakdown of the steps involved 
in the design of a microprocessor based 
device, and a comparison of current micro- 
processors. 

By the time the programming part is 
finished, the whole instruction set of the 
6800 processor has been covered along with 
the provision for considerable practice in 
machine language programming. This is not 
to say that great programming proficiency 
was achieved from just finishing the course. 
No matter how cleverly I thought I had 
written a program (and they all ran), the 
official version always proved to be much 
more craftily constructed. The programming 
experiments include multiple precision and 
binary coded decimal arithmetic. 

The interfacing section proved to be the 
most exciting for me. The theory and 
practice of interfacing with memory and 
displays comprise the early topics. Software 
key debouncing and display multiplexing 
are included. The interrupt capability of 
the processor is demonstrated by leading 
up to a line frequency triggered digital 
clock. The peripheral interface adapter 
(PIA) is discussed and then used to play 
tunes, to matrix decode a second keyboard, 
and to demonstrate parallel to serial con- 
version. A digital to analog converter is used 
to program various voltage waveforms and 
finally to simulate a digital voltmeter with a 
comparator circuit. This last experiment is 
the only one that requires additional equip- 
ment: a voltmeter and (optionally) an 
oscilloscope to view the pretty voltage 
waveforms. All the experiments worked as 
advertised. 



As a professional educator, this course 
proved to be somewhat threatening. The 
material is so well presented that a teacher 
doesn't appear to be necessary. Yet real 
learning surely must draw brain pain, and 
some persons will always need a structured 
course with scheduled exams to force them 
to study, so perhaps my job is safe for a 
few years yet. 

Minor Criticisms 

The discussions after the experiments 
were very complete, but I would have liked 
more advance information before wiring a 
circuit on the breadboard. The integrated 
circuits being used should be labeled with 
their function (such as 3-IN NAND) as well 
as their TTL number. A good index would 
make the material much more useful for 
later reference. 

In sum, Heath has developed an appealing 
and cost effective entree into the world of 
microprocessing. They have devised a system 
that is suitable for either self-instruction or 
individualized class instruction. The trainer 
lends itself to continued breadboarding of 
new ideas and to continued practice in 
machine language programming." 




NEW SOFTWARE FOR 
YOUR COMPUTALKER! 



SOFTWARE PACKAGE II 
available now 



CTEDIT A new parameter editor 

CSEDIT Editor for CSR1 input 

CTEST CT-1 Hardware diagnostic 

PLAYDATA To hear the data files 

MEMVOICE A vocal memory dumper 

KEYPLAY Subr. to play letters /dig its 

PIANO A simple musical keyboard 

8080 Assembly Language 

*** Sources included *** 

CPM 8", North Star, Micropolis, 

Tarbell, CUTS, MITS ACR, 

paper tape 

on any of the above media $30.00 
calif, res. add 6% sales tax 



COMPUTALKER CONSULTANTS 

1730 21st Street, AB 

Santa Monica, CA 90404 

(213) 392-5230 
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A Cassette Interface Switching Box for the TRS-80 



FROM TRS-8 



® 



^Nl 



(PLUGS INTO RECORDER 
"REMOTE" JACK) 



m 



FROM TRS-80(O- 




(PLUGS INTO RECORDER 
"EARPHONE" JACK) 



8H SPEAKER 
SPKR I 



Figure 1 : Cassette interface switching box for the TRS-80. The circuit en- 
ables the user to manually control the cassette recorder without having to 
unplug the recorder's remote jack, and allows audio monitoring of the tape 
while it is being loaded into the computer. 



Craig Anderton 
c/o BYTE 



Recently, I had the chance to borrow a 
Radio Shack TRS-80 for the purpose of 
getting started in the art of writing pro- 
grams. The aspect of its operation that 
pleased me the most was the incredibly easy 
start up, which involved locating a wall 
socket and opening the manual. In addition, 
I liked having a cassette recorder and inter- 
face included in the TRS-80 package, 
making it easy to store programs on cassette. 

After working with the unit for a while, I 
noticed that I was saving programs with in- 
creasing frequency. Being new at the game, 
I would often develop a program to a certain 
point and then make a save. When, on 
subsequent passes, I wrote in some kind of 
garbage that crashed the program, or made 
some other grievous error, I always had the 
cassette as a point of reference for analyzing 
what went wrong and why. 

Unfortunately, the cassette interface sys- 
tem has a few mechanical peculiarities that 
detract from the overall usefulness of the 
system. This article is about remedying these 
particular problems with a simple, very 
inexpensive and easy to use switching box 
that inserts between the recorder itself and 
the combined computer/keyboard unit. This 
box requires no modifications of any kind to 
the TRS-80, so you can keep your warranty 
intact too. 

Let's identify the problems. Problem 
number 1 is that the recorder is controlled 
at all times by the computer. . .and the 



computer cannot tell it to do things like 
rewind, fast forward, etc. As a result, a 
means of manual control over the tape 
recorder is a necessity. Returning to manual 
control with the stock TRS-80 requires 
physically removing a plug which comes 
from the computer and mates with the re- 
corder's "remote jack." I've never been 
much of an optimist regarding the reliability 
of tiny jacks and plugs; the repeated plug- 
ging and unplugging is not only time con- 
suming and awkward, but it could lead to 
eventual reliability problems. 

Problem number 2: there is no simple 
provision for audio monitoring of the 
cassette. Perhaps this doesn't seem like 
much of a problem—after all, the cassette 
is designed to talk to the computer, not to 
us. However, the audio monitoring is very 
helpful. (We'll explore this more towards 
the end of the article.) Monitoring with the 
TRS-80 involves unplugging another plug 
which comes from the computer and plugs 
into the recorder's earphone jack. Then you 
can listen to the cassette over the recorder's 
internal speaker. This means that you cannot 
monitor a tape while it is being loaded into 
the computer. 

Figure 1 shows an economical solution to 
both problems. The cord from the keyboard 
that would normally feed the remote jack of 
the recorder plugs into Jl ; P1 plugs into the 
recorder's remote jack. With SI in position 
A, the TRS-80 controls tape motion. In 
position B, the recorder is manually con- 
trolled. 

In order to monitor, the cord from the 
keyboard that normally goes into the ear- 
phone jack on the recorder plugs into J 2; 
P2 plugs into the recorder's earphone jack. 
S2 either connects or disconnects a small, 
8 ohm transistor radio speaker from the line, 
with isolation from the line provided by a 
270 ohm resistor. The added loading seems 
to have no effect on operation at all. 

I constructed the circuit in a small metal 
box, tried to keep the leads reasonably 
short, and have used it for many hours with 
no problems. Following is an example of 
how to record a good cassette using this box. 

Start with the cassette recorder under 
computer control. Before doing a save, 
however, I recommend identifying the 
program by voice on the tape. The TRS-80 
recorder has a rubber dummy plug inserted 
into the microphone jack. Temporarily 
unplug this dummy and plug in a regular 
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cassette microphone. Push "play" and 
"record": the tape won't start since the 
computer hasn't said anything; however, flip 
the switch to manual control, and the tape 
will run. Speak your introduction, ie: "This 
is the first take of computer graphics pro- 
gram number 5. It uses approximately 2 K 
bytes of memory." After recording this, flip 
the switch back to computer control, return 
the microphone jack to its original state, and 
type the usual CSAVE into the computer. 

As the save process occurs, you will hear 
audio information being transferred to the 
cassette through the monitor speaker if S2 
is set to monitor. It's interesting to compare 
what you hear going in with what you get 
out on playback. For example, you will find 
out about the quality of your cassette, and 
whether or not you're having dropout or 
recording problems. 

Radio Shack recommends a second save 
for safety's sake on complex programs; a 
third save isn't a bad idea either. After the 
computer has finished saving the program, 
the video display signals with READY and 
the tape motor shuts off. Plug the micro- 
phone back in; flip SI back to manual 
(without changing the record/play buttons; 
they are still depressed), and again, record 
an identification, such as, "This is take 2 of 
computer graphics program number 5." Save 
again as described above. 

When it's time to load the program back 
into the computer to see if all went well, 
you'll find it's easy to find the right spot 
on the tape. Just flip to manual control, 
switch in the monitor, and juggle between 
rewind and play until you find the beginning 
of the tape program. You should hear the 
unambiguous voice identification, followed 
by the sound of data being transferred. The 
TRS-80 does print a couple of flashing 
asterisks to let you know the program is 
loading, but the extra audio feedback is 
very reassuring. 

There are a couple of final notes. Due to 
the 270 ohm isolation resistor, you don't 
get much volume out of the speaker. You 
could lower the resistance, but that might 
also reduce the level of the signal going to 
the computer. A better option, if you need a 
loud signal, is to use a small audio amp 
integrated circuit (like the LM380). Unless 
you play with your computer in a very noisy 
environment, you probably won't have 
any complaints about the nice unobtrusive 
level you get with a 270 ohm series resistor. 

I hope that if you have a Radio Shack 
computer, you will try this circuit. It can 
save a lot of time, avoid the plugging and 
unplugging blues, and lessen the number of 
human errors, all for only a few hours of 
work." 




FLOPPY DISKETTES 



TOP QUALITY VERBATIMtm DISKETTES 
AT SPECIAL PRICES* 
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Special 


Special 






List 


Usual 


Price 


Box 


Item Code 


Description 


Price 


Price/ea. 


Each* 


of 10* 


VB-FD01 


8" Soft-sectors IBM Format 


$8.50 


$5.50 


$5.00 


$47. 


VB-FD32 


8" 32 sectors hard-sectored 












for Shugard, Tekfronics, etc. 


$8.50 


$5.50 


$5.00 


$47. 


VB-MD01 


5" Soft-sectored IBM 












compatible 


$5.95 


$4.50 


$4.00 


$37. 


VB-MD10 


5" 10 sectors hard-sectored 












for North Star 


$5.95 


$4,50 


$4.00 


$37. 


VB-MD16 


16 sectored for Micropolis 


$5.95 


$4.50 


$4.00 


$37. 


*To qualify lor these special prices: 












1. Payment must accompany mail order 


or call with credit 






card . 












NoC.O.D, 












2. Refer to this ad by: magazine title, 


issue month, and 






page number. 











Prices are FOB. our warehouse. Add $1.50 shipping & handling per each 10 (or 
less) diskettes NY. state residents add appropriate sales tax. 
Call (315) 637-6208 or 



Send order to: 



computet 
emefprises™ 

P.O. Box 71 • Fayetteville, New York 13066 



A PROFESSIONAL COMPUTER 
TERMINAL FOR THE NOBBIEST 

SINGER 

7100/7102 

New & Reconditioned 
Terminals with 
ASCII Code 

FEATURES: 
7100 




$650. to $1295. 



• ASCII CODED without tape punch or reader 

• 110 to 150 BAUD (11 to 15 CPS adjustable) 

• Word Processing Quality • RS232 Serial or 
Current loop Interface • Nationwide Service 

• Warranty • Off line use as Typewriter 

• (Option) Special Interfaces available for Hobby 
Computers (state which when ordering) 



7102 



• Same features as 7100 plus tape punch & reader 



TERMS: 

C.O.D. and 

Cashier's Check 
Shipping and 

Handling $35.00 ea. 



HK 

COMPUTER CORPORATION 

H&K COMPANY 

15 East 31 s ' Street 

Kansas City, Missouri 64108 

(816) 561-1776 
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Listing 1 (opposite): The first half of Chess 0.5, written in Pascal. The second half of the pro- 
gram will be presented in part 3 (December 1978 BYTE) of this series. The portion of the 
program presented here covers initialization of the program, variable declaration, manipulation 
of the "bit boards" (used to represent positions on the chessboard), user print routines and 
move generation. The second half of the listing will include procedures for evaluation of ter- 
minal positions, the look-ahead procedure, and user commands. 



Creating 

a Chess Player Part 2: 

Chess 0.5 



Part I of this series ("Creating a Chess Player, " October 1978 BYTE, 
page 182) was an essay on human and computer skill. This month and 
next we present Chess 0.5, a program written in Pascal by Larry At kin, 
who is coauthor with David Slate of the world championship computer 
chess program Chess 4.6. The program is readily adaptable to per- 
sonal computers having Pascal systems such as the UCSD Pascal project 
software. Part 4 of the series will conclude with some thoughts about 
computer chess strategy. 



Peter W Frey 
Dept of Psychology 
Northwestern University 
Evanston IL 60201 

Larry R Atkin 
Health Information Services 
542 Michigan Av 
Evanston I L 60202 



Note: The Pascal subset 
described in "A 'Tiny' 
Pascal Compiler" (page 
182) is not compatible 
with the more sophis- 
ticated Pascal used 
here. . . .CM 



We have attempted to incorporate several 
features which make the search process more 
efficient and others which increase the 
user's options. Both of these enhancements 
are important. The first set of features 
(incremental updating, iterative searching, 
staged move generation, etc) were described 
in general terms in part 1 . These features 
reduce computation to the point where a 
move can be selected in a reasonable amount 
of time even with a full-width search. The 
second set of features (special control and 
print commands, accepting chess moves in 
standard notation) not only add to the 
pleasure of using the program, but also make 
the debugging process much easier. The price 
for these enhancements is a longer, more 
complicated program. We hope the length 
of our listing will not discourage the reader 
from becoming actively involved. 

Pascal was developed to provide a logical 
and systematic higher level language which 



could produce reasonably efficient machine 
code for existing hardware. Computer pro- 
grams can be conceptualized in terms of 
two essential parts, descriptions of data and 
descriptions of actions which are to be per- 
formed on the data. Pascal requires that 
every variable occurring in the program be 
introduced by a declaration statement which 
associates an identifier and a data type 
with that variable. The data type defines the 
set of values which may be assumed by the 
variable. Since a chess program involves a 
large number of variables, our program 
begins with a long list of declaration 
statements. 

A constant definition introduces an iden- 
tifier as a synonym for a constant. This is 
very useful since the value of the constant as 
stated in the declaration list can be changed 
at some later date, and this change will then 
be reflected throughout the program in 
every place where the constant is used. In 
the chess program, the values of some of 
the constants depend on the characteristics 
of the user's hardware. For example, the 
values of ZK (maximum search depth) and 
ZW (move stack limit) will reflect the amount 
of memory which is available on your sys- 
tem. On personal computers, ZX will gen- 
erally be set at 7 if you have an 8 bit proc- 
essor and at 15 if you have a 16 bit proces- 
sor. Note also that the value of PZX8 
depends on the value of ZX. To implement 
this program on a given computer, it is 
necessary to insert at the beginning of the 
program the appropriate values for these 
constants. 

For the sake of clarity, specific data types 
are declared for a number of different chess 
concepts and for certain useful indices. The 
program also takes advantage of the different 
properties represented in Pascal's data 
structures: the set, array and record. It is 
unlikely that anyone will immediately 
memorize the names of all the variables. 
Therefore it is useful to have them listed 
at the beginning where they can easily be 
found for later reference. 

There is a comment statement accom- 
panying almost every instruction in the 
program. Although these brief statements 
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PROGRAM CHESSIINPUT.OUTPUTI; 
LABEL 



i« • u z* ■ 10 : 

«C = "A"; ZC = -,-; 

«i) » -zi: zo = »zi: 

»J - o: ZJ ■ 73: 

ak = o; 7< -- 16; 

AKN2 * -z: 

ZKP1 = 17; 

*L • tf Zl • 119i 

•ZL = -119: ZAL • 119: 

AN = 1; ZN = 30: 

•s = o: zs = 63: 

»I = -11 ZT ■ 631 

•V = -3Z767: ZV = .3Z767; 

>m • i: zw • 5cc: 

ax = : zx = 31 : 

ay = o: zr = i: 



lpp * zo: 

PZxa = 16777Z16; 



SYNCF 


= i: 






SYNCl 


• 36; 






SYNMF 


= 37: 






SYNMl 


= w: 






TYPE 










(• 


SIMPLE TYPES •) 






TA 


r 


aa..za; 






TB 


= 


boolean: 






TC 


a 


chip: 






10 


■ 


io. .zo; 






IE 


■ 


(91,32.B3,B1..S1 


sz 


S3 


TF 


. 


(F1,FZ,FJ,FI,,F5 


F6 


fl 


TG 


= 


(PO.PP, PN, PBI ; 






TM 


= 


(hi.hi,k:,»],k« 


M5 


H6 


II 


s 


integep: 






IJ 


s 


aj..zj: 






IX 


X 


AK..ZK; 






TL 


s 


AL..ZLI 






TM 


a 


(LITE, DARK, NOME 






TN 


■ 


AN..ZN; 






TP 


■ 


(LP.LR.LN.LB.LO 


LK 


OP 



TQ ■ (LS.LL.OS.DLI ; 

TR = <R1,RJ.R3.R<.,R5,R6,R7 

is • «s..zs: 

TI « »T..ZT; 

HI « (EP.ER.EN.FB.EQ.EKI I 



TV " IV. .ZV) 




TM > AM..ZM! 




l» » AX..2X! 




TY » AY..ZV; 




tz - real: 




(• SETS •> 




SC = SET qF AC. 


.ZC; 


SF « SET OF TF 




SQ = SET OF TQ 




SR i SEI OF TR 




SX = SET OF IX 




(• RECORDS M 




R8 = RECORD 




R8TM I TM; 




RBTS 1 TT: 




R8TI 1 Til 




RBSQ I SQ; 




CASE INTEGER 


OF 


01 ( RBISt 


ARRAY (TS1 OF TP) : 


11 1 RBIRF 


ARRAY [TR.TF1 OF TP> 


eno: 





RA = PACKEO ARRAY (TA1 OF TC; 

RC • ARRAY 1 TS1 OF TP: 

RN = PACKED ARRAY [TNI OF TC! 

RJ = PACKEO ARRAY [TJ1 OF TCj 



RO 



PACKEO RECORD 



ROPC 


is: 


ROSL 


tb: 


ROKQ 


TB; 


RONS 


ib: 


RORK 


tb: 


ENO; 





RK = RECORO 

CASE INTEGER OF 

Oi (RKTBI SEI OF 0. .1.71 1 
II (RKTZ1 TZ»1 
END; 



I* INITIALIZE FOR A NEK GAME -I 
!• EXECUTE MACHINES HOVE •) 
(• ENO OF PROGRAM •! 



CHARACTERS IS A HORO •) 

CHARACTER LIMITS -I 

DIRECTION LIMITS »l 

CHARACTERS IN A STRING -I 

SEARCH DEPTH LIMITS *) 

AK-Z •> 

Z»l •! 

LARGE BOARD VECTOR LIMITS -I 

LARGE BOARD DIFFERENCES 

LIMITS «> 

MESSAGE LIMITS "I 

BOARO VECTOR LIMITS •» 

BOARD VECTOR LIMITS AND 

ANOTHER VALUE •> 

EVALUATION LIMITS •> 

MOVE STACK LIMITS •> 

SUBSETS OF SQUARES •! 

ARRAY OF SUBSETS TO FCRM A SE 

OF ALL SQUARES ON BOARO *) 

LINES PER PAGE •> 
2-(ZX-7l •> 

FIRST CAPTURE SYNTAX •! 
LAST CAPTURE SYNTAX •» 
FIRST HOVE SYNTAX M 
VAST MOVE SYNTAX •! 



1" INDEX TO MOPOS OF CHAP •! 

(• TRUE OR FALSE •» 

(• SINGLE CHARACTERS •! 

(• DIRECTIONS •) 
S'*.N1,NZ,H3,NI» I N5 ( N6.N7,N8I : 

l« NUMBER OF DIRECTIONS *l 
F»l ; (• FILES •) 

I' PROMOTION PIECES •! 
H7) : 

(• TREE SEARCH MOOES •> 

(• NUMBERS *1 

I" INOEX TO STRINGS "I 

(• PLY INDEX •) 

(• LARGE (10X1Z) BOARO •) 

(• SIDES •) 

I- INOEX TO MESSAGES •> 
OR.DN,OB,OQ.OK,MT> I 

<• PIECESI LIGHT PAHN, LIGHT 
ROOK. ... . DARK KING, EMPTY 
SQUARE •) 

C QUADRANTS •> 
RBI I I* RANKS •> 

<• SQUARES •) 

(• SQUARES, AND ANOTHER VALUE -I 

<• TVPESI PAHN, ROOK 

KING •! 

<• EVALUATIONS •! 

I' MOVES INOEK -I 

I* SOME SQUARES •> 

(• NUMBER OF TX'S IN A BOARD -I 

(• FLOATING POINT NUMBERS •! 



SET OF CHARACTERS "I 

SET OF FILES •! 

SET OF CASTLING TYPES M 

SET OF RANKS •> 

SET OF SOME SQUARES -I 



BOARDS •) 
SIDE TO MOVE •! 
ENPASSANT SQUARE -I 
MOVE NUMBER •! 
CASTLE FLAGS •> 

INOEXEO BY SQUARE •■ 
INDEXED BY RANK AND FILE 



NOROS OF CHARACTERS 'I 
BOARO VECTORS •> 
HESSAGES •) 
STRINGS •> 

SYNTAX DESCRIPTOR FOR 

SINGLE SQUARE *> 

PIECE •! 

/ »l 

K OR Q 'I 

R, N, OR 8 •» 

RANK •> 



• KLUDGE TO FIND NEXT BIT •! 



BITS •) 

FLOATING POINT NUMBER 



M - PACKEO RECORD 


RMFR 


is; 


RMTO 


ts: 


RMCP 


tp: 


RNCA 


TB) 


RHAC 


TBI 


RHCH 


TBI 


RMMT 


TB; 


RMIL 


tb: 


RHSU 


tb: 



CASE RHPR I TB OF 
FALSE! I 

CASE RMOO I TB OF 

FALSEl IRMEP I TBI | 
TRUE I IRMQS I TBI I 
II 
TRUE I IRMPP I TGI; 
ENOI 

RS ■ RECORO 

CASE INTEGER OF 

<M (RSSSI ARRAY ITYI OF SXH 
II (RSTIl ARRAY (TY) OF Till 

end: 
rx = array (ts) of rs; 
ry = packeo recoro 

RYLS I RD; 

tc; 

RO: 



RYCH 
RYRS 
END; 



RE = ARRAY (IN) OF TV: 
RF = ARRAY (TN) OF RH; 



VAR 












1- DATA BASE •> 








BOARO 


ta: 










NBORO 


ARRAY 


(TS) 


OF 


tp: 




ATKFR 


ARRAY 


[TS1 


OF 


rs; 




ATKTO 


ARRAY 


[ TS) 


OF 


RS: 




ALATK 


ARRAY 


(TM) 


OF 


RS! 




IPLOC 


ARRAY 


(IP) 


OF 


RS! 




IMLOC 


ARRAY 


(TM) 


OF 


RS! 




MOVES 


ARRAY 


ITN) 


OF 


rm: 




VALUE 


ARRAY 


ITN] 


OF 


TV; 




ALLOC 


ARRAY 


(IK) 


QF 


RS! 




BSTMV 


ARRAY 


(TK) 


OF 


IN! 




BSTVL 


ARRAY 


(AKMZ..ZKP1) OF 


IV 


CSTAT 


ARRAY 


(IK) 


OF 


RS: 




ENPAS 


ARRAY 


(IK) 


OF 


rs: 




GENPN 


ARRAY 


(IK) 


OF 


RS; 




GENTO 


ARRAY 


(TK) 


OF 


RS; 




GENFR 


ARRAY 


(TK) 


OF 


Rs; 




NBVAL 


ARRAY 


(TK) 


OF 


tv; 




MVSEL 


ARRAY 


(TK) 


OF 


ti: 




INOEX 


ARRAY 


(AK. 


ZKP1) OF TN 


| 


KILLR 


ARRAY 


(TK) 


OF 


RH; 




LINDX 


ARRAY 


(TK) 


OF 


tn: 




SRCHM 


ARRAY 


!TK1 


OF 


ih: 




GOING 


Til 










LSTMV 


rm; 










MAXPS 


TV! 










MBLTE 


TV! 










MBPHN 


ARRAY 


(TM) 


OF 


TI! 




MBTOT 


TV| 










NOOES 


TI! 










JNTK 


TK| 










JHTK 


TK! 










JNTM 


TM! 










JNTH 


TN| 










(• LET' 


•1 










FKPSHO 


1 TI! 










FKSANQ 


1 TI! 










FHAXMT 


1 TI: 










FNOOEL 


1 TI! 










FPAOCR 


1 ARRAY (TF 


OF ti 




FPBLOK 


1 Til 










FPCONN, 


1 TI! 










FPFLNX 


1 Til 










FRDUBL 


■ TI: 










FRK7TH 


1 TI! 










FTRAOE 


1 TI! 










FTROSL 


1 TI| 










FTRPOK 


t III 










FTRPMN 


1 TI! 










FUKING 


1 TI; 










FMHAJM 


1 til 










FMMINM 


i ti: 










FMPAHN 


i ti: 










FHROOK 


■ ti: 










HINOOH 


1 TI! 










1* SNI 


CMES • 










SNEC I 


tb: 










SNPA 1 


tb: 










SNPS 1 


TBI 










SHRE I 


tb; 










SNSU I 


TBI 










SMTR 1 


IB! 











(• 


MOVES •) 


<• 


FROM SQUARE •) 


(• 


TO SQUARE •! 


(• 


CAPTURED PIECE •! 


(• 


CAPTURE •) 


(• 


AFFECTS CASTLE STATUS •! 


(• 


CHECK •) 


(" 


HATE •> 


(• 


ILLEGAL •) 


(• 


SEARCHED •! 


I- 


PRONOTION •) 


t* 


CASTLE •! 


(• 


ENPASSANT •! 


)• 


QUEEN SIDE •> 



(• COHHANO PROCESSING DATA M 
ICARD I RJ! 

ILINE ■ rj; 

JMTJ I TJ| 
JNTJ I IJ! 



(• PROMOTION TYPE •! 



(• BIT BOAROS •> 



ARRAY OF SETS 't 
ARRAY OF INTEGERS •) 



I" ATTACK MAPS •! 

(• MOVE SYNTAX DESCRIPTOR •! 

<• LEFT SIDE DESCRIPTOR •) 

I" MOVE OR CAPTURE »l 

(• RIGHT SIOE OESCRIPTOR •! 



ARRAY OF VALUES •> 
ARRAY OF MOVES •) 



THE BOARO •! 

LOOK-AHEAD BOARD •! 

ATTACKS FROM A SQUARE •• 

ATTACKS TO A SQUARE •> 

ATTACKS BY EACH COLOR •) 

LOCATIONS OF PIECE BY TYPE •! 

LOCATIONS OF PIECE BY COLOR "I 

MOVES •> 

VALUES •! 

ALL PIECES •! 

8EST MOVE SO FAR •) 

VALUE OF BEST MOVE •! 

CASTLING SQUARES -I 

ENPASSANT SQUARES ') 

PAHN ORIGINATION SQUARES •» 

HOVE DESTINATION SQUARES •) 

HOVE ORIGINATION SQUARES •) 

MATERIAL BALANCE VALUES •> 

COUNT MOVES SELECTED BY PLY •) 

CURRENT HOVE FOR PLY »l 

KILLER HOVES BY PLY •) 

LAST MOVE FOR PLY •! 

SEARCH MOOES »l 

NUMBER OF MOVES TO EXECUTE •! 

PREVIOUS MOVE •> 

MAXIMUM POSITIONAL SCORE »1 

MATERIAL BALANCE LITE EOGE •> 

NUMBER OF PANNS BY SIDE •> 

TOTAL MATERIAL ON NBORO •! 

NUNBER OF NOOCS SEARCHEO •> 

PLY INOEX •! 
ITERATION •) 
SIOE TO MOVE •> 
HOVES STACK POINTER •) 



(• KING PAHN SHIELD CREOIT •> 

(• KING IN SANCTUARY CREDIT •> 

(• MAXIMUM MATERIAL SCORE •> 

(• NODE LIMIT FOR SEARCH •> 

(• PAHN AOVANCE CREOIT BY FILE •) 

I* PAHN BLOCKED PENALTY •> 

(• PAHN CONNECTEO CREDIT •> 

(• PANN PHALANX CREDIT •! 

(• OOUBLED ROOK CREDIT •> 

(• ROOK ON SEVENTH CREOIT M 

(• TRAOE-OOMN BONUS FACTOR •) 

(• TRAOE-OONN TUNING FACTOR •! 

(• PAHN TRAOE-OOHN RELAXATION •! 

I« PANN TRADE-OOHN FACTOR •! 

(* KING EVALUATION HEIGHT *l 

(• MAJOR PIECE MOBILITY HEIGHT •! 

(• MINOR PIECE MOBILITY HEIGHT •! 

(• PAHN EVALUATION HEIGHT -I 

(• ROOK EVALUATION HEIGHT »l 

(• SIZE OF ALPHA-BETA HINOON •> 



• ECHO INPUT •! 

• PAGING »l 

• PRINT PRELIMINARY SCORES •) 

• REPLY HITH HOVE »1 

• PRINT STATISTICS SUMMARY M 

• TRACE TREE SEARCH •) 



l« INPUT CARO IMAGE •) 

<• CURRENT COHHANO •! 

(• CURRENT INPUT LINE POSITION 

(• CURRENT COHHANO POSITION •! 
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Listing 1, continued: 

movms t rn; 

(• TRANSLATION TABLES »l 

XSPB I ARRAY ITP) OF TB; 
XFPE I ARRAY (TPI OF TE; 
XLIO I ARRAY (AZL..ZALI OF TO: 



XLPE 


ARRAY 


(TO 


OF 


te: 


XRFS 


ARRAY 


ITF! 


OF 


rs: 


XRRS 


ARRAY 


tIRl 


OF 


RS; 


XNFS 


ARRAY 


ITF) 


OF 


rs; 


XNRS 


ARRAY 


(TRI 


OF 


rs: 


XRSS 


ARRAY 


I TS1 


OF 


RS! 


XRQH 


ARRAY 


[TQ1 


OF 


rh; 


XSQS 


ARRAY 


ITQI 


OF 


Rs; 


XSSX 


ARRAY 


crsi 


OF 


SXi 


XTBC 


ARRAY 


ITBI 


OF 


tc: 


XTEO 


ARRAY 


(TE) 


OF 


TOi 



XTGC l ARRAY [TCI OF TCt 
XTGHPl ARRAY (TG.THJ OF TPj 



XTLS 1 


ARRAY 


(TL) 


OF 


tt: 


XTHA I 


ARRAY 


tTMl 


OF 


ra; 


XTMO 1 


ARRAY 


ITM) 


OF 


TO! 


XTHV 1 


ARRAY 


[TM1 


OF 


TV! 


XTPC 1 


ARRAY 


ITP] 


OF 


TC! 


XTPH 1 


ARRAY 


IIP] 


OF 


THi 


XTPU 1 


ARRAY 


(TP) 


OF 


TUi 


xTPy i 


ARRAY 


[TPI 


OF 


TV I 


XTQA 1 


ARRAY 


ITQI 


OF 


ra: 


XTQS 1 


ARRAY 


ITQI 


OF 


TSi 


XTRFSl 


ARRAY 


(TR, 


rFi 


OF TS! 


XTSF 1 


ARRAY 


ITS1 


OF 


TF! 


XTSL 1 


ARRAY 


ITS) 


OF 


TL! 


XTSR I 


ARRAY 


ITS) 


OF 


TR! 


XTSX 1 


ARRAY 


ITS) 


OF 


TX! 



XTSY I ARRAY ITS) OF TY; 

XTUC I ARRAY ITU) OF TC! 

XTUHPi ARRAY [TU.TH1 OF TP| 

XRQSOI ARRAY ITQI OF RS! 

XRQSAI ARRAY ITQI OF RS! 



EDGE 1 ARRAY ITE) OF RSI 

CORNRI RS! 

NULMVl RH! 

OTHERI ARRAY ITM1 OF TM! 

SYNTXI ARRAYISYNCF..SYNHLI OF RY! 



FUNCTION MAXIA.BlTIl iTI ; 

BEGIN 

IF A > B THEN 

MAX 1= A 
ELSE 

MAX li Bi 
END! I* MAX *1 



FUNCTION MINIA.8ITII ITI! 

BEGIN 

IF A < B THEN 

MIN 1= A 
ELSE 

HIN I' B! 
EHOt I* HIN •) 



FUNCTION SIGN(A.BITI) ITI! 



BEGIN 

SIGN I' TRUNCIB/ABSIBI) • ASSIAI! 
END! I* SIGN •! 



PROCEDURE SORTIT 
(VAR AIRE! 
VAR BlRF; 
CITNt : 

VAR 

INTB I JB! 

INTH I TM! 

INTI I TI| 

INTV I TV! 

INRH I RH! 

BEGIN 

FOR INTH !« AU»2 TO C DO 
BEGIN 

INTI 1= INTH - 1! 
INTV t= AIINTU)! 
INRH 1= BIINTMI; 
INTB I* TRUE! 

HMILE (INTI > AH) AND INTB DO 
IF INTV < AttNTIl THEN 
BEGIN 

»l INTI. 11 l« AIINTII! 
8IINTI»1I 1= BIINTI)! 
INTI 1= INTI - I! 
ENO 
ELSE 



!• HOVE MESSAGE •) 



TRUE FOR SHEEP PIECES •) 

FIRST DIRECTIOH •) 

OIRECTION FOR LARGE BOARD 

SQUARE DIFFERENCES •) 

LAST OIRECTION • > 

BIT BOARD FOR FILES •) 

BIT BOARD FOR RANKS *) 

COHP BIT BOARD FOR FILES •> 

COHP BIT BOARO FOR RANKS •! 

BIT BOARD FOR 8X8 INDEX •) 

HOVCS FOR CASTLE TYPES •> 

BIT BOARO FOR CASTLE TYPES •) 

SET ELEHEHT FOR 0X8 INDEX •> 

CHARACTERS FOR BOOLEANS •> 

DIRECTION NUHBER TO 10X12 

SQUARE DIFFERENCE •) 

CHARACTERS FOR PROHOTION •) 

PIECE FOR PROMOTION TYPE 

AND COLOR •) 

»x» INDEX FOR 10X12 INOEX •) 

HOROS FOR COLORS •! 

CASTLE TYPES FOR SIOE •! 

SCORE FACTOR FOR SIOE •) 

CHARACTERS FOR PIECES •) 

SIOES FOR PIECES •! 

TYPE FOR PIECE •) 

VALUES OF PIECES •> 

HOROS FOR CASTLES "> 

TO SQUARES FOR CASTLE TYPES •) 

8X8 INDEX FOR RAN* ANO FILE •! 

FILES FOR SQUARES "I 

10X12 INOEX FOR ax« INOEX •> 

RANKS FOR SQUARES •) 

ELEMENT NUHBER FOR 8X8 

INDEX •) 

ARRAY SUBSCRIPT INTO BIT BOARO 

FOR 8X8 INOEX •> 

CHARACTER FOR TYPE •) 

PIECE FOR TYPE ANO SIOE •> 

UNOCCUPIED SQUARES FOR 
CASTLING •) 

UNATTACKEO SQUARES FOR 
CASTLING •) 

EDGES IN VARIOUS DIRECTIONS •> 

KING SANCTUARY *| 

NULL HOVE •) 

OTHER COLOR •) 

HOVE SYHTAX TABLE •) 



!• LARGER OF THO NUMBERS •! 



I* SHALLER OF THO NUHBERS •> 



!• SIGN OF B APPLIED TO 
ABSOLUTE VALUE OF A •) 



SORT PRELIMINARY SCORES •( 
ARRAY OF SCORES •! 
ARRAY OF MOVES •) 
NUHBER OF ENTRIES •) 



LOOP EXIT FLAG M 
OUTER LOOP INOEX •) 
INNER LOOP INOEX •) 
NOLO SCORE •) 
HOLO HOVE •) 



INTB 1= FALSE! 
AIINTI»1J 1= INTV! 
BIINTI»1) ii INRH; 
ENO! 
END! (• SORTIT •> 



PROCEDURE ANORS 

IVAR CIRS! 
A, BlRS); 

VAR 

INTY I TY; 

BEGIN 

FOR INTY t= AY TO ZY DO 

C.RSSSIINTYI 1= A.RSSSIINTYI 
ENO! (• ANORS •) 



(• EXIT •) 



(• INTERSECTIOH OF THO BIT 

BOARDS *) 
(• RESULT •) 
I* OPERANDS •! 



(■ BIT BOARO HORO INDEX •) 



PROCEDURE CLRRS 



IVAR CIRS! 
AlTSli 



B.RSSSIINTYI! 



(• REMOVE SQUARE FROM BIT 

BOARD •) 
(• BIT BOARO •) 
(• SQUARE TO REMOVE •) 



BEGIN 

C.RSSSIXTSY(A)) I. C.RSSSI XTSY[ A ) ) - XSSX(AI| 

END! [• CLRRS •) 



PROCEOURE CPYRS 
IVAR ClRSi 
AIRS)! 

VAR 

INTY t TV! 

BEGIN 

FOR INTY l« AY TO ZY DO 

C.RSSSIINTYI 1= A.RSSSIINTYI: 
END! !• CPYRS M 



PROCEOURE IORRS 
(VAR CIRS! 
A. BlRS); 

VAR 

INTY t TY! 



(• COPY OF A BIT BOARO •) 
I" RESULT •) 
(• OPERAND •) 



(• BIT BOARD HORO INDEX •> 



(• UNION OF THO BIT BOARDS •) 
(• RESULT ") 
(• OPERANDS •) 



(• BIT BOARD HORD IHOEX •) 



BEGIN 

FOR INTY 1= AY TO ZY DO 

C.RSSSIINTYI 1= A.RSSSIINTYI • 8. RSSS( INT Y 1 I 
ENO! !• IORRS "I 



PROCEOURE NEHRS 
(VAR AIRS) ! 

VAR 

INTY I TY! 

BEGIN 

FOR INTY 1= AY TO ZY 00 
A.RSSSIINTYI 1= I i: 
END! (• NEHRS •) 



PROCEDURE NOTRS 
(VAR CIRS; 
AlRSI! 



VAR 

INTY I TY| 



(• CLEAR BIT BOARD •) 

(• BIT BOARD TO CLEAR •) 



(• BIT BOARO HORO INDEX -1 



(• COHPLEHENT OF A BIT BOARD •> 
(• RESULT •( 
(• OPERAND "I 



(" BIT BOARO HORO INOEX •) 



BEGIN 

FOR INTY is AY TO ZY 00 

C.RSSSIINTY) li IAX..ZXI-A.RSSSIINTYI! 
ENO! !• NOTRS •! 



FUNCTION NXTTS 
IVAR AIRS! 



var bits 

i ne; 



LABEL 

li; 

VAR 

INTX I IX; 
INTY I TV! 
X I RK! 



NEXT ELEMENT IN BIT BOARO •> 
BIT BOARD TO LOCATE FIRST 
SQUARE, ANO THEN REMOVE •> 
SQUARE NUHBER OF FIRST SQUARE 
IN BIT BOARO •) 
TRUE IFF ANY SQUARES HERE SET 
INITIALLY •) 



l« RETURN •) 



BIT BOARO BIT INOEX •) 
BIT BOARD HORO INOEX •) 
KLUDGE HORO •) 



I" LOOP THRU BIT BOARO HOROS •) 



8EGIH 

FOR IHTY |i ZY OOHNTO AY 00 
IF A.RSTI(IHTY) <> THEN 
BEGIN 

BEGIN CDC 6000 DEPENDANT CODE •> 

FOLLOHIHG CODE REQUIRES THE -EXPO - FUHCTION TO RETURN 
THE EXPOHENT FROH A FLOATIHG POINT NUHBER. IT ALSO ASSUMES 
THAT FLOATING POINT NUMBERS HAVE ■> I BIT COEFFICIENTS RIGHT- 
JUSTIFIED IN A HORO, AND THAT SETS ARE RIGHT- JUSTIFIEO IN 
A HORO. »l 

X.RKTZ 1= A.RSTIIIHTYI! (• FLOAT HORO •) 

B 1= EXPOIX.RKTZ) • IHTY • IZX»1I! 

(• CONVERT TO SQUARE NUMBER •) 
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may not initially be very meaningful, we 
expect them to be helpful when the user 
becomes familiar with the program. Because 
Pascal requires that all procedures and func- 
tions be defined in the serial listing before 
they are called by another portion of the 
program, the procedures and functions 
which are first defined tend to be primitives. 
The main part of the program is concen- 
trated at the end of the listing. 

The most important part of the variable 
declaration list in terms of understanding the 
program is the portion which specifies the 
global data base. This includes the current 
board (BOARD, a record) and a number of 
important arrays. The look-ahead board 
(NBORD) is an array listing the piece 
occupying each square. The attacks emanat- 
ing from each square are represented by 
ATKFR, an array which lists an 8 by 8 bit 
board for each of the 64 squares. The 
attacks to each square are represented by 
a similar array, ATKTO. The combined 
attacks for each side are represented by a 2 
item array of 8 by 8 bit boards called 
ALATK. 

The location of all pieces by type is 
represented by an array of 12 8 by 8 bit 
boards, TPLOC. The location of all pieces 
by color is represented by an array of two 
8 by 8 bit boards, TMLOC. The moves are 
stored in an array (MOVES) of records. 
Each record (RM) contains information 
about the from square, to square; whether 
a capture is involved and the type of piece 
captured, whether the move affects castle 
status, involves check or mate, involves a 
piece promotion, and whether the move 
has been searched yet. Additional arrays 
provide information on castling squares, 
en passant squares, the location of all pieces, 
the location of pawns, etc. To be successful, 
a chess program must organize the data base 
in a logical manner and be able to manipu- 
late it efficiently. 

For reasons of efficiency, the program 
often stores the same information in two or 
more different ways. Because of this, it is 
necessary to be able to translate from one 
form to the other. These activities are han- 
dled by special arrays. For example, the 
XTPC array allows one to use a piece desig- 
nator (LP, LQ, LK, DQ, etc) as an index and 
returns the corresponding character (1 thru 
6 for Black pieces and A thru F for White 
pieces) which is used when a board represen- 
tation is printed on the terminal. 

There are several general purpose routines 
which are needed by the program. Two func- 
tions, MIN and MAX, provide the smaller 
or larger of two numbers upon request. A 
third function, SIGN, applies the sign of 
one number to the absolute value of another 
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S-100 BUS COMPATIBLE MEMORY 

$695 

The CI-S100 64K x 8 Dynamic Memory Module 
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Listing 1, continued: 



l* X.RKTS I* X.RKTB - («ril 

I* A.RSTIIINTYl t- TRUNCIX.RKTZII 

!• NXTTS l« true: 

!• GOTO 11; 

!»•-• ENO CDC 6000 DEPENDANT CODE M 

(••• BEGIN HACHIHE INDEPENDENT CODE •> 
FOR INTX !» ZX OONNTO IX DO 

IF INTX IN A.RSSSIIHTVI TNEN 
BEGIN 

B I* INTX»INTY»(ZX*1I ; 

A.RSSSIINTVI 1= A.RSSSIINTYI 

NXTTS 1= TRUE! 

GOTO it; 
eno; 
!••• eno machine inoepenoent code *) 

eno; 
nxtts 1= false; 

111 (• RETURN •) 
END; !• NXTTS •! 



(• REMOVE HOST SIGNIFICANT BIT •) 

(• INTEGERIZE ') 

(• RETURN A BIT SET •> 

(• RETURN •! 



I* LOOP THROUGH BITS IN HORO OF 
SET •> 



(• RETURN SQUARE NUHBER •> 
I INTX] | 

(• REHOVE BIT FROM HORO •> 

(• RETURH A BIT SET 'I 

(• RETURH •) 



(• ELSE RETURH HC BITS SET •) 



FUNCTION CNTRS 
(AIRSMTS; 



VAR 




IHTT 


i tv; 


IHTS 


i ts; 


IHRS 


■ rs: 


IHTS 


is: 


BEGIH 




IHTS 


= o; 



(• COUNT MEMBERS OF A BIT 

BOARD •! 
(• BIT BOARD TO COUHT •> 



(• BIT BOARD HORO INOEX 

<• TEMPORARY M 

!• SCRATCH •) 

<• SCRATCH •! 



(••• BEGIH HACHIHE INOEPENOEHT CODE •> 

CPYRSIIMRS.AI", 

HHILE HXTTSIIHRS.IHTSI DO 

IHTS 1= IHTS«l; (• COUHT SOUARES 

(•»• ENO HACHIHE IHDEPEHOEHT CODE •! 

!••• BEGIN CDC 6C0O DEPEHOEHT CODE •! 

<••• FOLLOHIHG CODE REQUIRES THE 'CARO' FUNCTION TO 

!••• COUNT THE MEMBERS IH A SET. •> 

(•FOR IHTV 1= AY TO ZY DO 

(• IHTS •= IHTS « CAROIA.RSSSI IHTYli; 

!••• END CDC DEPENOENT CODE •> 



CHTRS 1= inTs: 
ENO; (• CNTRS •> 



PROCEDURE SETRS 



(VAR ClRS; 
AITSI ; 



(• RETURN SUH •! 



(• IHSERT SQUARE INTO BIT 

BOARD •) 
(• BIT BOARO ') 
(• SQUARE TO IHSERT •) 



BEGIH 

C.RSSSIXTSYl A I] 1= C.RSSSf XTSYl A 11 ♦ XSSX1AI; 
ehd; (• SETRS •> 



PROCEDURE SFTRS 
(VAR AIRS! 

birs; 

ClTEl: 

VAR 

INRS I RS! 

ints i is; 

INTY I ty; 



SHIFT BIT BOARO M 
RESULT •! 
SOURCE •> 
OIRECTION •> 



SCRATCH •» 
SCRATCH •! 
SIT BOARO HORD IHOEX 



(• CLEAR NEN BIT BOARO •! 



BEGIN 

(••• BEGIN MACHINE INDEPENDENT CODE 

NEURSIAI : 

HHILE HXTTS(B.IHTS) DO 

IF XTLSIXTSL[IHTSI»XTED(C]1 > THEN 

(• SHIFT EACH BIT •) 
SETR5(A,XTLS[XTSL[INTS]«XTED[C1II 1 
(••• ENO HACHIHE INDEPENDENT CODE "1 
(••• BEGIN COC 6000 DEPENOENT CODE "1 

(••• FOLLOHIHG CODE ASSUMES THAT HULTIPLICATION OR DIVISION 
(••• BY A COHSTAHT POHER OF 2 IS OOHE HITH A SHIFT INSTRUCTION. •) 
(•CASE C OF 
(•Sll BEGIH 

(• FOR INTY I* AY TO ZY OO <• SHIFT ONE PLACE •! 
(• BEGIN 

(• B.RSSSIINTYI l> S.RSSS(IHTY) - EDGEI SI 1 .RSSSI INTY 1 ; 

(• A.RSTKINTY1 I- B.RSTItlNTYl DIV 21 

(• EHD; 

(• eho; 

i-s2i begin 

(• for inty l« ay to zy 00 (• shift horos •! 

(• BEGIH 

(• B.RSSSIIHTY] I* B.RSSSIINTYI - EOGEIS2 l.RSSSC IHTY II 

(• INRS.RSSSIINTYI |a B.RSSSIINTYI • IZX-Z..ZXI; 

(• A.RSSSIINTY1 I" B.RSSSIINTYI - [ZX-7..ZXII 

(• A.RSTIIINTYl l» A.RSTKIHTY1 • 256 

t* ehd; 

(• FOR IHTY l» AV»1 TO ZY 00 (• CARRY BETHEEH HOROS •! 

(• A.PSTKINTY1 ■: A.RSTIIINTYl • IHRS. RSTIC INTY-11 OIVPZXSI 

l' end; 

(•S3! BEGIN 

(• FOR INTY I. AY TO ZY DO (• SHIFT OHE PLACE •> 

(• BEGIH 

(• A.RSSSIIHTYI 1= B.RSSSIINTYI - EOGEI S3 l.RSSSt IHTY II 

|« A.RSTIIINTYl I* A.RSTIIIHTY1 • 21 

i« ehd: 



AY TO ZY 00 



ZY-1 00 (" 

A.RSTIIIHTY1 . 



END; 
BEGIN 

FOR IHTY 
BEGIH 

B.RSSSIINTYI 1= 
INRS.RSSSIINTYI 
A.RSTIIINTYl 1= 

end: 

for inty |= ay to 

A.RSTIIINTYl 1= 

ENO! 

BEGIH 

SFTRSIIHRS.B.S1I : 
SFTRSIA, INRS. S2> : 

END; 

BEGIN 

sftrs(inrs,b,s2i : 
sftrs(a, inrs.s3) : 
end; 

BEGIN 

SFTRS(INRS,B,S31 ; 
SFTRSIA, IHRS, S»l : 

eho: 

BEGIH 

SFTRSIIHRS.B.SM 1 
SFTRSIA, INRS. SI) ; 

END; 

BEGIN 

SFTRSdHRS.B.Bl) ; 

sftrs(a,ihrs,s2) ; 
end: 

BEGIN 

SFTRS(INRS,B,B2) : 
SFTRSIA, IHRS, S21: 

END; 

BEGIN 

sftrsiinrs.b.b2i; 
sftrsia, inrs, s3i| 

eho; 

BEGIN 

SFTRSIIHRS, 3,831 : 

SFTRSIA, INRS, S3II 
ENOI 
BEGIN 

SFTRS(INRS.B,B3>; 

SFTRSIA, IHRS, SHI 

EHD; 

BEGIN 

SFTRSIIHRS, B.Bdi; 
SFTRSIA, INRS, Ski ; 

end: 

BEGIH 

SFTRS I INRS, B,B<>1 ; 
SFTRSIA, IHRS, Sll : 

end; 

BEGIH 

SFTRSIIHRS,B,B1I I 
SFTRSIA, IHRS, Sill 

END; 



ENO COC 6000 OEPENOEHT COOE M 
(• SFTRS •) 



FUHCTIOH IHRSTB 
(AIRS; 
BITS) its; 

BEGIH 

IHRSTB 1= XSSXIB) <= 
END! (• INRSTB •» 



(• SHIFT HOROS •! 



B.RSSSIINTYI - EOGEISal.RSSSIIHTYl 
1= B.RSSSIINTYI • [AX..AX»71; 
B.RSTII INTYI DIV 256; 



CARRY BETHEEH HOROS •) 
INRS.RSTIIIHTYHI • PZXBI 



(• SQUARE IN BIT BOARD BOOLEAN •> 

(" BIT BOARO •! 

(• SQUARE IN QUESTION •> 



A.RSSSIXTSYIB11 ! 



FUNCTION HULRS 
IAIRSI 

its; 



VAR 
IHTY 
IHTS 



ty; 
tb; 



HULL BIT BOARD '1 
BIT BOARO TO CHECK •) 
TRUE IF BIT BOARO EHPTY 



BIT BOARO HORD IHOEX 
TEMPORARY VALUE •> 



BEGIH 

IHTB I: TRUE; 

FOR IHTY 1= AY TO ZY DO 

IHTB l« IHTB AHD (A.RSTIIINTYl a 01! 

HULRS 1= IHTB; 
eho; I* NULRS •) 



FUHCTIOH HJLHVB 
( AiRM) 

itb; 

BEGIN 

HITH A 00 

HULHVB I' RHAC AHD RNPR ANO (NOT RHCAII 
ENO; C HULHVB •> 



HULL HOVE BOOLEAH •) 
MOVE TO TEST •! 
TRUE IF HULL HOVE •! 



PROCEDURE IHICOH1 



VAR 




INTO 


to: 


INTE 


te; 


INTF 


tf; 


IHTI 


ti; 


INTL 


tl; 


INTQ 


to; 


INTR 


tr; 


IHTT 


tt; 


IHTX 


tx; 


IHTY 


TY! 


IHTI 


ti; 



IHRS I RS; 



(• INITIALIZE GLOBAL CONSTANTS "I 



OIRECTION INOEX •! 
OIRECTION •) 
FILE INOEX •) 
SCRATCH •> 

LARGE BOARO INOEX •) 
CASTLE TYPE INOEX •! 
RANK INOEX •) 
SQUARE INOEX •! 
SET ELEMENT INOEX "I 
BIT BOARO HORO IHOEX 
SCRATCH •! 
SCRATCH •! 
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number. A general purpose sort routine, 
SORTIT, is also provided. 

Manipulating the Bit Boards 

There are a number of primitive opera- 
tions which involve the manipulation of 
information represented in bit board form. 
A bit board is one or more computer words 
which have a bit set in specific locations to 
represent the occurrence or nonoccurrence 
of a particular event. For example eight 
8 bit words can be used to represent the 
eight rows of a chessboard. Each bit corres- 
ponds to one square. To represent the loca- 
tion of all White pawns, a bit is set (ie: 1) 
in the proper locations and all other loca- 
tions remain clear (ie: 0). This method for 
representing and manipulating information is 
very useful in chess programming. For this 
reason, the first actions defined by our 
chess program are a set of procedures and 
functions for manipulating bit boards. 

The actions represented are: 

(1) the intersection of two bit boards 
(ANDRS); 

(2) the union of two bit boards 
(IORRS); 

(3) the complement of a bit board 
(NOTRS); 

(4) setting a bit in a bit board (SETRS); 

(5) removing a bit from a bit board 
(CLRRS); 

(6) counting the number of bits that are 
set on a bit board (CNTRS); 

(7) making a copy of a bit board 
(CPYRS); 

(8) setting all bits to (NEWRS); 

(9) shifting all bits in a particular direc- 
tion (SFTRS); 

(10) determining whether a particular bit 
is set (INRSTB); 

(11) determining whether a bit board is 
empty, ie: has no bits set (NULRS); and 

(12) finding and reporting integer value 
for a location where a bit is set (NXTTS). 

Since these routines are used repeatedly 
by the program, you can decrease the 
move calculation time quite a bit by imple- 
menting these primitives in assembly lan- 
guage. You will note that the function 
NXTTS is written in two ways: machine 
independent code, and code which is com- 
patible only with the Control Data 6000 
series machines. There are a number of 
places in the program where execution time 
can be enhanced by substituting machine 
dependent code which takes advantage of 
one or more special features of the hard- 
ware you are using. It would be helpful, 
also, if functions in Pascal could return an 



array or record instead of just a single 
value. There are many places in the pro- 
gram where this type of function would be 
more logical and more efficient than using a 
procedure (ie: subroutine). If one were to 
consider the best of all possible worlds, 
it would be especially nice if the bit map 
manipulations could be compiled in line. 
With the Pascal arrangement, many of the 
procedure calls take as much time as the 
execution of the procedure. 

Initial Steps 

It is also necessary at the beginning of the 
program to provide values for the variables 
which define the chess environment, such as 
piece characteristics. For example, a White 
pawn is represented as LP for some purposes 
and as the letter A for other purposes. It 
has the color LITE, is not a sweep piece, 
and moves only in certain directions. It is 
necessary to initialize the translation tables, 
the constant and variable 8 by 8 bit boards, 
and a number of other tables. The three 
routines which are called to do this when the 
program is first activated are INISYN, 
INIXTP and INICON. A fourth procedure 
(INITAL) is called by the main program 
to get ready for a new game. It will be called 
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Listing 1, continued: 



PROCEDURE INISVN 

<A|RAI| 

BEGIN 

WITH SYNTXIINTI) 00 
BEGIN 

NITH RYLS 00 

BEGIN 

ROPC ■■ true; 

ROSL la MUIOI <> 

ROKQ la AlAA.ll <> 

RONS Is AIAA»2I <> 

RORK I. «[*»»3) <> 

eno; 

RVCM la AIAA*!*!! 

NITH RYRS DO 

BEGIN 

ROPC 1= AIAA.51 «> 
ROSL la »(»«.6I <> 
ROKO |a <|1»W] <> 
RONS I' A(AA*9) <> 
RORK I- A[AA»91 <> 

ENDS 

end: 

INTI 1= INTHi: 
ENOi (• INISYN •> 



PROCEDURE INIXTP 



(• INITIALIZE HOVE STNT»X 

TABLE ENTRY •> 
(• HOVE SYNTAX •) 



(t 1 


tp: 






B 1 


TC! 






C 1 


in: 






1 


TU! 






E I 


TBI 






f i 


TE! 






G 1 


te: 






M 1 


TV! 


1 




BEGIN 








XTPCIA] 


1 = 


fl; 


XTPHIA) 


1 = 


c; 


XSPBIA1 


1 = 


e: 


XFPEIA1 


l» 


F; 


XLPEIA1 




g; 


XTPUIAI 


t = 


o; 


XTPVIA] 


1 = 


h; 



INITIALIZE PIECE TRANSLATION 

TABLES "1 

PIECE TO BE TRANSLATED •) 

DISPLAY EQUIVALENT ') 

COLOR OF PIECE *I 

TYPE OF PIECE »l 

TRUE IF SHEEP PIECE •> 

FIRST DIRECTION OF MOVEMENT 

LAST DIRECTION OF MOVEMENT • 

VALUE OF PIECE "I 



IF A <> MT THEN 
XTUMPIO.CI l» a: 
ENO; <• INIXTP •! 



BEGIN (• INICON •) 



(•• INITIALIZE PIECE CHARACTERISTICS •> 



FALSE, B1,B2.1»6»>: 
TRUE ,Sl,St,S"6U; 
FALSE. Nl, NO, 3*6»>; 

TRUE .ai.B<.,]*6<>>; 

TRUE ,ei,5k,9'6«.l : 
.FALSE. 81. S"., 01 ; 

FALSE. BJ.B»t-i***II 
,TRUE ,S1,SI.,-5»6I.I ; 

.FALSE, Nl,N«,-3'&i.l ; 
,TRUE ,B1.Bi,,-3*6i>I; 
,TRUE ,Bl,S»i,-9»6<.i: 
.FALSE. 81. St. 01 ; 
.FALSE. B2.B1.0) t 



INIXTPILP. 


"A" 


.LITE 


EP 


INIXTPILR. 


"B" 


.LITE 


ER 


INIXTPILN, 


-c- 


.LITE 


EN 


INIXTPIL8, 


-0" 


.LITE 


EB 


INIXTPILO, 


"E - 


.LITE 


EQ 


INIXTPILK 


-F- 


.LITE 


EK 


INIXTPIOP 


-1- 


.DARK 


EP 


INIXTPIOR 


-2" 


.DARK 


ER 


INIXTPION 


"3" 


.DARK 


EN 


INIXTPIOB 


"(.- 


,OARK 


EB 


INIXTPIDQ 


"5- 


• DARK 


EQ 


INIXTPIDK 


-6- 


tOARK 


EK 


INIXTPIMT 


"-" 


.NONE 


EP 



dq: 



XTGHPI°Q.OARK] I 

XTGHPt PR, DARK) t= DR 

XTGMP( D N,OARK] 1= ON 

XTGHPI PS, DARK) 1= 08 



XTGHPIPQ.LITEI 1= LQ! 

XTGHPIPR.LITE) 1= LR; 

XTGMPtPN.LITE 1 1= LN; 

XTGMPIPB.LITE1 1= LB! 

XTUCtEKl I* "K"; 

XTUCIEQ] 1= "Q"; 

XTUC[ERI 1= "R"; 

XTUCIEN1 1= "N"; 

XTUCIEBI 1= -B-; 

xtuciepi i= -P-; 



(•• INITIALIZE OTHER CONSTANTS »J 

XTBCIFALSE1 1= "-"I 
XTBCITRUE 1 1= "•"; 

0THERILITE1 1= DARK; XTMVILITE] I: 1 ', 
OTHERfOARKl t= LITE; XTHVIOARK] t= -1; 
OTHER(NONE) 1= NONE; 



XTGCIP01 l« 

XTGCIPR1 li 

XTGCIPNI 1= 

XTGCIP81 1= 






XTMACLITEI 1 = 
KTHAIDARKI la 
XTHAINONEI la 



NHITE -; 

BLACK "; 

NO ONE "I 



XTQA(LS) |a -NHITE KING"; 

XTQA1LL1 la -WHITE LONG' I 

XTQAIOSJ ■> 'BLACK KING"; 

XTQAI0L1 l« 'BLACK LONG"; 

(•• INITIALIZE 10X12 TO >X> AND 9X9 TO 10X12 TRANSLATION TABLES •> 



FOR INTL I' AL TO ZL 00 
XTLSIINTL1 la -1! 

INTL I' 21| 

INTT la -i; 

FOR INTR la Rl TO R» DO 
BEGIN 

FOR INTF I. Fl TO F« 00 

BEGIN 

INTT I- INTT»i; 



(• LOOP THROUGH LARGE BOARD •) 
I* PRESET ARRAY TO OFF BOARD *1 

(• INDEX OF FIRST SQUARE ON LARGE 

BOARD •» 
I* INDEX OF FIRST SQUARE ON SMALL 

BOARD *> 
«• LOOP THROUGH RANKS •) 

(• LOOP THROUGH FILES •> 

(• ADVANCE SHALL BOARD INOEX •) 



XTRFSIINTR.INTF] la INTT; 
XTLStlNTLl 1= INTT; 

XTSLIINTT) 1= INTL; 



XTSRIINTTI la INTR: 
XTSFCINTTI 1= INTF; 
INTL la INTL»i: 

eno; 

INTL la INTL.?; 



(• SET MATRIX TO VECTOR 

TRANSLATION •! 
(• SET LARGE BOARD TRANSLATION 

TABLE NITH SHALL BOARO 

INDEX •! 
(• SET SHALL BOARO TRANSLATION 

TABLE NITH LARGE BOARD 

INOEX •> 
!• SET RANK OF SQUARE ») 
<• SET FILE OF SQUARE •! 
(• AOVANCE LARGE BOARD INOEX »l 

(• AOVANCE LARGE BOARO INOEX TO 
SKIP BORDER •) 



(•• INITIALIZE 1XS TO BIT BOARD TABLES •! 

INTT I- -l; 

FOR INTY 1= AY TO ZY DO 

BEGIN 

FOR INTX |a AX TO ZX 00 
BEGIN 

INTT la INTT.i; 

XTSXIINTT] la INTX; 

XTSYIINTT1 la INTY! 

XSSX1INTT1 la IINTXI; 

NEMRSIXRSSUNTTII ; 

XRSSI INTT1.RSSSI INTY] la UNTX1I 

end; 
end; 



c 



INITIALIZE CONSTANT BIT HOARDS •> 



FOR INTR la Rl TO R9 00 
NENRS<XRRSI INTRIK 



FOR INTF la Fl TO F8 DO 
NENRSIXRFSI INTF)) : 



Rl TO R« DO 
la Fl TO F« 00 



FOR INTR la 

FOR INTF 

BEGIN 

SETRS ( XRRSI INTR) , XTRFSI INTR, INTF I I : 
SETRS(XRFS[ INTF l.XTRFSt INTR, INTF 1) | 

END; 

FOR INTF la Fl TO F« 00 

NOTRS(XNFSUNTFl,XRFStINTFll| 

FOR INTR la Rl TO RS 00 

N0TRS(XNRS(INTR),XRRS(INTR1I | 

t" INITIALIZE EDGES •) 



CPYRS 
CPYRS 
CPYRS 
CPYRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 
IORRS 



(EDGEIS1I 
IE0GEIS21 
IE0GEIS31 
IEOGEIS".! 
1E0GECBI) 
IEDGEIB2] 
IE0GEIB3I 
lEOGEIBkl 
(EDGEIN1) 
IE0GE1N21 
IEDGEIN31 
(EOGE(Nk) 
IEOGEtN'1 
IE0GEIN61 
IEDGEIN7] 
<EDGE[N«) 



XRFSIF11I 
XRRS(ROI) 
XRFSIF01I 
XRRSIRUI 

.EOGE(Sl), 
.E0GEIS2), 

EDGEIS3I, 
.EOGEIStl. 

E0GEI81], 
.E0GECB2I, 
.E0GEIB2I. 
.E0GEIB3I. 
,E0GEIB3], 
.EOGEIBk), 
.EDGEtBfc), 
iEDGEIBI], 



I 

E0GEIS21); 
E0GECS31); 

EOGEI Si) I : 
EOGEISli >; 
XRRSI R 7 I I ; 

XRRSI rzii; 

XRFSIF7)) ; 
XRFSIF7] 1 I 
XRRSI R2I II 
XRRSI R2 II I 
XRFSIF21 I! 
XRFSIF21I | 



I" INITIALIZE CORNER MASK •> 

I0RRSIINRS.XRRSIR1I.XRRSIR2I) I 
IORRS IINRS.INRS. XRRSI R7] It 
I ORRS 1 1 NRS . I NRS . XRRS I R9 1 1 ; 
I0RRSIC0RNR,XRFSIF1I,XRFSIF2I) I 
I0RRS(C0RNR,C0RNR,XRFSIF7)I| 
IORRSICORNR.CORNR, XRFSIFtl) I 
ANORSICORNR,CORNR,INRS) I 

!•• INITIALIZE DIRECTION TABLE •> 

XTEDINllia 19; XTED(N2)la 21; 

XTEOlNOJIa s;xTEOIBllla 9 ; X TE Dl S2 I I = 10 ; XTEOI 82 1 1 a 11 ;XTEOI N3 ] I a 12; 

XTEOISllla -i; XTE0IS3]|a l; 

XTEOIN7)|a-12:xTEOlBi.lla-li:xTEDlS".lta-10:XTEOIB3)la -9: XTEOI N* ) I = -9! 

XTEDIN6)la-2i; XTEDIN9)|a-19: 



I" 



INITIALIZE SQUARE DIFFERENCE TO DIRECTION TABLE 



> 



FOR INTI |a AZL TO ZAL DO 

XLLDIINTII la o; 
FOR INTE 1= Bl TO S<* DO 
BEGIN 

INTO la XTEDIINTEl; 

FOR IHTI 1= 1 TO 7 00 

XLLDIIHTI'INTOI la INTO; 

end; 

FOR INTE la Nl TO N9 DO 

XLLDIXTEOIINTE I) la XTEOIINTEII 

<•• INITIALIZE CASTLING TRANSLATION TABLES •! 

I ORRS IXSQSI LSI, XRSSI XTRFSCR1.F01 I , XRSSI XTRFSI Rl ,F51 1 I 1 
I0RRSIXSQSILLI.XRSSIXTRFSIR1.fi) ], XRSSI XTRFSI R1.F5) II J 
I0RRS(XS0SI0S),XRSSIXTRFSIR0,F9I ) , XRSS I XTRFSI R0.F5) II I 
IORRS I XSQSIDLI.XRSSIXTRFSIRa.Fl 1 I.XRSSIXTRFSIR9.F511I : 

IORRS (XRQSOI LSI, XRSSI XTRFSI Rl.FO I I. XRSSI XTRFSI R1.F7I 1 M 
I ORRS (XRQSOI LLJ.XRSSIXTRFSIRl.Ffc 1 ]. XRSSI XTRFSI Rl ,F3 I 111 
IORRS I XRQSAt LSI. XRSSI XTRFSI Rl, F5 1), XRQSOI LSI I 1 
I0RRSIXRQSAILLI.XRSSIXTRFSIR1.F5 1 1 , XROSOILL 1 1 I 
I ORRS I XRQSOI LL I , XRSSI XTRFSI Rl , F2 1 1 , XRQSOI LLI I I 

IORRS I XRQSOI OSI, XRSSI XTRFSI Rl. F61 I, XRSSI XTRFSI R0.F7IIII 
I ORRS I XRQSOI 0L1 .XRSSI XTRFSI RO, F» II, XRSSI XTRFSIR9.F3 1 1)1 
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Circle 82 on inquiry card. 



more than once if the user wishes to play 
more than one game. 

During the development of the program, 
it is necessary to determine whether the 
individual procedures are functioning prop- 
erly. To do this, it is helpful to have a few 
primitive print routines which can provide 
information about the internal workings in 
a form which is understandable to the pro- 
grammer. These same routines are also called 
by the main input/output (10) routine 
(READER) which appears later in the 
program. 

One of these routines (PRIMOV) prints 
an internal representation of the machine's 
move. Another prints an 8 by 8 array 
representing the board (PRINTB). This 
consists of numbers for Black's pieces 
(Black pawn = 1 ; Black King = 6) and letters 
for White's pieces (White pawn = A; White 
King = F) with empty squares represented 
by a — . The PRINBB routine prints an 
8 by 8 array representing a bit board. In 
this case an asterisk (*) stands for a square 
where a bit is set and a minus sign (— ) 
stands for a square where a bit has not 
been set. An attack map is printed by 
PRINAM and this consists of 64 (one for 
each square) 8 by 8 bit maps in which an 
* stands for a bit which is set and a — stands 
for a clear bit. 

Other useful print routines include one 
which permits a user controlled pause during 
printing (PAUSER) and one which informs 
the programmer of the status of particular 
control switches (PRISWI). Because of 
Pascal's serial requirement (ie: every proce- 
dure must be defined before it can be called 
by another procedure), these routines appear 
early in the program so that they can be 
used to test the procedures and functions 
which follow. 

In part 1 we mentioned incremental up- 
dating as an important feature of an effi- 
cient chess program. It is necessary to 
apply an evaluation function to the terminal 
nodes of the look-ahead tree. These evalua- 
tions, if they are at all sophisticated, require 
a substantial amount of detailed information 
about the position. Although it is possible 
to calculate this information separately for 
each evaluation, this is not a very efficient 
procedure, because adjacent nodes are 
almost identical. Most of the information 
which would be calculated each time would 
be redundant. A more efficient alternative 
is to "update" and "downdate" the relevant 
data base incrementally as the program 
moves about in the look-ahead tree. This 
capability requires quite a bit of special 
programming. 

Several primitive routines are very useful 
for this. If the move involves a capture, it 
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Listing 1, continued: 



IORRSIXROSA|OSI,XRSS[XTRF S(RB,F5 ) | .XRQSOI OS I > | 
IORRSfXROSAIOL) .XRSS(XTRFSI«6.F5I I.XRasOIDll! ! 
IORRSCXROSOIOLI.XRSSI XTRFS.R8,F2 ) 1 , XRQSOCOL ] I ! 

FOR INTQ Is LS TO OL DO 
WITH XRQHCINTQI 00 
BEGIN 

RHCP I* HT^ 

R«C» la FALSE; 

RNAC t< true: 

RMCH Is false; 

RNNT Is FALSE! 

RHIL I' false; 
rnsu is false; 

RNPR is FALSE; 
RMOO Is true: 
eno; 



XROMILSI.RMFR Is X T RF S I Rl , F 5 I : 

XRQNILL1.RNFR 1= XTRFS1 Rl , FS1 : 

XRQH(OS].RHFR is XTRFS(R«. F5I ; 

XRQMIDL1.RNFR Is X TRFSt R8. F51 ; 

XRQNILSI.RNQS Is FALSE: 

XROHILLI.RHDS Is TRUE; 

XRQHCOSI.RHQS Is FALSE; 

IRQHIOL l.RNQS l« TRUE: 

xTHOILITEl is LS; 
XTHQIDARKI l« OS; 

XTQSILSI |s XTRFSIRl.Ft); 

XT0SILL1 ■' XTRFSIRl.Fli: 

XTQSIDSI I' XTRFSIRA.Fti; 

XTHSIOLl is XTRFS[R8,Fli; 

<•• INITIALIZE NULL HOVE »l 



XRQMLSI.RMTO Is XTRFSI Rl ,F7 I : 

XR0NILL1.RNT0 I- XTRFSIR1 , F 3 1 : 

XRUHI0S1.RHT0 is XTRFS(R8,F*I: 

XRQNIOLI.RHTO is XTRFSIR8.F31; 



WITH NULHV 00 


BEGIN 






RHFR 


Is 


AS; 


RHTO 


t = 


as; 


RHCP 


1 s 


NT; 


RHCA 


IS 


FALSE; 


RNAC 


I s 


true; 


RNCH 


1 = 


false; 


RNMT 


1 = 


FALSE; 


RHIL 


1 = 


false: 


RNSU 


1 = 


false: 


RNPR 


Is 


true: 


RHPP 


1 = 


pb: 


eno; 







I" INITIALIZE COKHANO PROCESSING VARIABLES •> 
JNTJ |s ZJ; 

icARoizj) i= ";"; 
ILINEIZJI is -;-; 

(•• INITIALIZE MOVES SYNTAX TABLE "I 



I NT I is 
INISYNC 
INISYNC 
INISYNC 

INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 
INISYNC 



•P/ 1" 
/ 1»P 

•P/ R " 
/ R »P 

•P/ Rl" 
/ Rl'P 

•P/KR " 
/KR »P 

•P/KR1" 
VKRl'P 

7 i"P/ V 

/ R »P/ R " 
7 1»P/ R " 
7 R »P/ 1- 

/ R1«P/ 1" 
'/ 1"P/ Rl" 

V R1»P/ R " 
'/ R »P/ Rl" 
7KR »»/ 1" 
'/ 1*P/KR " 
'/KR »P/ R " 

V R *P/KR * 

V l'P/KRl" 
VKR1»P/ 1" 

R *P/KR1" 
VKRl'P/ R " 

V R1»P/ Rl" 
VKR *P/ Rl" 
'/ R1»P/KR * 
'/KR 'P/KR " 
"/KR1»P/ Rl* 
'/ R1»P/KR1" 
VKR1"P/KR " 
VKR sP/KRl" 
'/KR1"P/KR1* 



INISYNI- 
INISYNC 
INISYNC/ 1 
INISYNC"/ R 
INISYNI"/ 1 
INISYNI"/ R 
INISYNC"/ Rl 
INISYNC-/KR 
INISYNC"/ Rl 
INISYN("/KR 
INISYNC-/KR1 



Rl"l : 
KRl"t ; 

Ri-i ; 

ri"i ; 
KRi"l ; 
kri-i ; 

Ri-i ; 

Ri"i: 
KRl") ; 
KRi"i: 
KRl-l ; 



!•• INITIALIZE LETS 



fkpsmo is 10; 
FKSAND Is ISO; 



FHAXHT l< 
FNOOEL Is 
FPADCRCF1I 
FPA0CRIF21 
FPADCRIF3) 
FPAOCRSF.I 
FPA0CRIF5] 
FPA0CR(F6| 
FPAOCRIF"! 
FPAOCRIFAI 
FPBLOK Is 
FPCONN Is 
FPFLNX l-s 
FROUBL Is 
FRKZTH Is 
FTRADE 1= 
FTROSL Is 
FTRPOK is 
FTRP»N is 
FHKING Is 
FNMAJN is 
FMHINH Is 
FHPAHN Is 
FMROOK Is 
NINOOM Is 



256: 

ii; 
is o: 

■ ' o; 

I- 5t 

■ s 101 

is is: 

i- 5; 

■ ■ o; 
i- o: 

20; 
5: 

12! 

<>»: 

120; 

36; 

5156; 

2; 

«; 

so: 

i; 

200; 

loo: 

2: 

30 : 



!•• INITIALIZE SNITCHES •! 
SUEC 1= TRUE; 

shpa is true; 
snps i» false; 

SHRE is TRUE; 

snsu is false: 
sntr is false; 

!"• initialize nain loop control variables *l 

GOING I • S] 
ENO; !• INICON •» 



PROCEOURE INITALCVAR AlRBI; 



VAR 




INTF 1 IF; 




INTR t tr; 




BEGIN 




KITH A 00 




BEGIN 




RBTN is LITE; 




RBTS is -It 




rbti is o; 




RBSQ Is (LS>LL,OS,l)Ll: 


FOR INTF is Fl 


fO F8 DO 


BEGIN 




R8IRF(RZ,INTF1 is LP; 


FOR INTR Is R3 TO R6 DO 


RBIRFIINTR, 


NTFI Is NT 


RBIRF(R?,INTF] is OP; 


eno: 




RBIRFCRl.Fll is 


lr: 


RBIRF(R1,F2I Is 


ln: 


RBIRFCR1.F3I Is 


lb: 


RBIRFIR1.fi>! is 


10! 


R8IRFIR1.F5I Is 


lk: 


RBIRF1R1.F6! Is 


lb: 


RBIRF[R1,F7I 1= 


ln; 


RBIRFCR1.F81 1= 


lr: 


RBIRFCRA.F1! Is 


or: 


RBIRFIRA.F2I is 


on; 


RBIRFCRS.FJI 1= 


ob; 


RBIRPIRS,FI>1 Is 


oq; 


RBIRFCR8,F51 1= 


ok; 


R8IRFIRS.F6I Is 


ob; 


RBIRFCRS.F71 |s 


ON; 


RBIRFIBS.FO! Is 


dr: 



<* INITIALIZE FOR A HEM GAHE *t 



<• FILE INDEX M 
(• RANK INDEX »l 



SIDE TO MOVE •> 

NO ENPASSANT SQUARE *l 

GAME HAS NOT STARTED •» 

ALL CASTLING MOVES LEGAL *) 

LOOP THROUGH ALL FILES •! 

SET LIGHT PAMNS ON BOARD *) 
LOOP THRU MIOOLE OF BOARO •! 
SET HIDDLE OF BOARO EMPTY •> 
SET DARK PAHNS ON BOARO •> 

SET REMAINDER OF PIECES ON 
BOARD •) 



MOVMS i= " ENTER MOVE CR TYPE GO. 
MRITELN (HOVMSt ; 
LSTMV 1= NULHV; 
PND, 
ENDS (• INITAL •) 



PROCEOURE PAUSER; 

BEGIN 

IF SMPA THEN 
BEGIN 

HRITELNf" PAUSING ") t 

REAOLN; 

eno: 

end; (• PAUSER •) 



(• INITIALIZE PREVIOUS MOVE •» 



<• PAUSE FOR CARRIAGE RETURN •» 



PROCEOURE PRIMOV1 AiPMI J 



(• PRINT A MOVE •! 



BEGIN 

WITH A DO 
BEGIN 

WRITE." FROM ".RMFRlZ," TO ",RHTOl2); 
IF NULMVBIA, THEN 

MRITE I". NULL MOVE") 
ELSE 
BEGIN 

IF RMCA THEN 

MRITE(~, CAPTURE ", XTPC t RMCP ) . " .". 
ELSE 

WRITE*". SIMPLE,". t 
IF NOT RMAC THEN 

MRITE*" NO") ; 
MRITE<" ACS", ; 
IF RMCH THEN 
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is necessary to change the material balance 
function. The actual scoring itself is handled 
by MBEVAL. This routine is called either 
by MBCAPT or MBTPAC when a piece is 
lost (update) or gained (downdate); or by 
MBPROM or MBMORP when a pawn is 
promoted (update); or when a newly pro- 
moted pawn is demoted (downdate). There 
are other changes which are required in the 
data base for both capture and noncapture 
moves. The new squares which are attacked 
by the piece need to be added to the attack 
maps (ATKFR, ATKTO, ALATK). This is 
done by ADDATK. The new square for the 
piece is added to the data base by ADDLOC. 
The attacks of sliding pieces which are 
blocked by the newly moved piece are 
recomputed by CUTATK. The attacks of 
sliding pieces which are unblocked by 
vacating the former square are recomputed 
by PRPATK. The attacks which emanated 
from the piece on its former square are 
deleted by DELATK. These primitive 
routines are called by LOSEIT when a cap- 
ture is involved or by MOVEIT otherwise. 
If the move affects castling status, the 
necessary data base changes are made by 
PROACA and PROACS. If a pawn promo- 
tion is involved, PROMOT makes the neces- 
sary adjustments. 

Move Generation 

A major part of any chess program is the 
move generation module. Because of the 
complexity of the game, many programs 
simply ignore some of the more unusual 
moves, such as Queenside castling, en pas- 
sant pawn captures, or promotion of a pawn 
to a piece other than a Queen (ie: underpro- 
motion). This arrangement will suffice to 
play legal chess, but it may be costly if one 
of the omitted move types is highly desirable 
in a specific game situation. In addition, an 
incomplete move generation facility prevents 
the machine from checking the legality of 
its opponent's moves. 

Rather than being satisfied with an 
approximate solution, we have heeded the 
old maxim, "If a job is worth doing, it is 
worth doing well," and have implemented 
a move generator which permits the pro- 
gram to play a complete game of legal 
chess. As you can see from the listing, this 
requires extensive programming. 

The first step in move generation is to 
create the data base for the important 
features of the existing board configuration. 
This is done by CREATE. Once a move has 
been selected, it is necessary to change the 
data base. This is done by UPDATE which 

Text continued on page 181 




Circle 120 on inquiry card. 

16K RANll 

FULLY STATIC ■ 
KIT — " " 



$350 



10 SLOT MAINFRAME 

TT-10 KIT S325 

1 SLOT TABLE TOP 

Ml CROCOMPUTE RS 

TT-8080 .KIT $440 

SYSTEM WITH 1 6K & I/O 

TT-8080-S KIT $1 050 




-*^* IM* l y * 



CARD CAGE & 

MOTHER BOARD 

ECT-100 . KIT S100 

CCMB-10 KIT $75 

WITH CONNECTORS 

& GUIDES 

ECT-100-F . KIT $200 

CCMB-10-F KIT $125 

CPU'S, MEMORY 

MOTHER BOARDS 

PROTOTYPING BOARDS 

EXTENDER CARDS 

POWER SUPPLIES 

SHIPPING EXTRA 

DEALER INQUIRIES INVITED 



ELECTRONIC CQNTRQL TEChMQLQGV 



FACTORY ADDRESS: 
763 RAMSEY AVENUE 
HILLSIDE, N. J 07205 



MAILING ADDRESS: 

P. O. BOX 6 

UNION, N J 07083 



(201) 686-8080 



I 
I 
I 
I 
I 
I 
I 
I 
I 
J 




Having Reservations About l^jptware? 
HUNT NO MORE! 

SmoljCJUfCfnal Broadcasting presents the 

SA-1 SUPER ASSEMBLER 



Uses Motorola Standard Mnemonics 
for 6800 Microprocessor 

•Input source code from file on Smoke Signal Broad- 
casting's BFD-68 disk system. 

• Disk capability allows assembly of source code larger 
than available memory. 

• Outputs object code to disk file. 

• Assembly listings include alphabetized and tabulated 
symbol table. 

• Complete source listing included. 

Only $29.00 (on diskette) 
JUJijr We're the "CHIEF" in 6800 products software 




6304 Yucca/Hollywood, CA 90028/(213) 462-5652 



Circle 320 on inquiry card. 



November 1978©BYTE Publications Inc 171 



Listing 7, continued: 



KRITCI-. CHECK")! 
IF RHHT THEN 

WRITE!". M*TE">S 
IF RHIL THEN 

WRITE!", ILLEGAL"1( 
IF RHSU THEN 

WRITE!", SEARCHEO"l| 
CASE RHPR OF 

F»LSEl I* NOT PRONOTION •> 
CASE RNOO OF 
FALSEI l« NOT CASTLE M 
IF RHEP THEN 

WRITE!", ENPASSANT"); 
TRUEI (• CASILE •> 
BEGIN 

WRITE!", CASTLE "I! 
IF RMQS THEN 

WRITEI"LONG"> 
ELSE 

NRITE("SHORT"l i 
ENOi 
END; 
TRUEI !• PROMOTION •» 
BEGIN 

WRITE!", PROMOTE TO "I ! 
CASE RMPP OF 
PQl "RITE ("QUEEN-) ; 
WRITE ("ROOK") : 
WRITE("BISHOP"l; 
HRITE ("KNIGHT") I 



PRl 
PBl 
PNI 

ENO; 

end; 
eno; 
end; 
eno; 

nritelni".") ; 
eno; (* prihov *) 



PROCEDURE PRINTB(AIRC) ; 



(• PRINT A BOARD •> 



VAR 

INTR I tr; 
INTF I tf; 



(' 



RANK INOEX •> 
FILE INOEX •> 



BEGIN 

hriteln; 

FOR INTR la RS OOHNTO Rl 00 
BEGIN 

WRITE I- ".OROIINTR) *lll," ") : I 

FOR INTF is Fl TO FJ DO 1 

hrite ixtpciaixtrfsl intr, intf1ii) i 

(• output contents of square 
uritelnj l« write out a rank •) 

end: 

hriteln (" ii rnbqkbnr-i; (• write out bottom label •! 

end; i* printb •) 



I" WRITE A BLANK LINE M 

I* LOOP DOWN THROUGH RANKS "I 



OUTPUT RANK LABEL •) 

LOOP ACROSS THROUGH FILES 



PROCEDURE PRINBBI AIRS) : 

VAR 

INTR I tr: 
INTF I IF; 

BEGIN 

hriteln: 

for intr 1= rs oohnto rl 00 

BEGIN 

WRITE I" ",0R0( INTR! *lll,- "» : 
FOR INTF ii Fl TD FA. 00 

write ixtbcl inrstbia.xtrfsi intr, intf1) }!( 

(• output contents of square •> 
hriteln; (• write out a rank •> 

eno; 

writeln i" w rnbqkbnr-i ; (• hrite out bottoh label •! 

eno: i" prinbb •! 



(• PRINT A BIT BOARD •! 



<• RANK INOEX •! 
(• FILE INOEX •> 



I* HRITE OUT A BLANK LINE •) 
t* LOOP OOHN THROUGH RANKS •> 



OUTPUT RANK LABEL "I 
I" LOOP ACROSS THROUGH FILES •! 



PROCEDURE PRINAMI AlFXI ; 

VAR 

INTR, JNTR I TR; 
INTF, JNTF I TF: 



!• PRINT ATTACK MAP •) 



I* RAHK INDICES •! 
(• FILE INDICES •> 



BEGIN 

HRITELN: 

FOR INTR 1= R6 OOHNTO Rl 00 

BEGIN 

FOR JNTR 1= R8 DOWNTO Rl DO 
BEGIN 

FOR INTF 1= Fl TO F8 00 
BEGIN 

HRITE (" "I : 

FOR JNTF |= Fl T3 ffi 00 

BEGIN 

WRITE(*TBCIINRST6(AIXTRFSlINTR,INTFl),ITRFSlJNTR,JNTF]lli: 
END; 
HRITE (~ "I : 

end: 

wri teln: 
eno: 
writeln: 

IF INTR IN (Ri,M,R5.R?l THEN PAUSER; 

End: 

end: I* PRINAM •! 



PR0CE0URE PRISHI ( A 1 1- A;8|TBI : 
BEGIN 



PRINT A SWITCH 



WRITE!" ",A( AA] , At AA*ll> ; 
IF 8 THEN 

HRITELN!" ON") 
ELSE 

HRITELN!" OFF") ; 
eno: I* PRISHI ♦) 



PROCEOURE MBEVALl 

VAR 

INTI I TI| 

BEGIN 

IF MBLTE <» THEN 
IF MBLTE > THEN 

INTI 1= HBPHNILITE1 
ELSE 

INTI 1= MBPHNIOARK) 
ELSE 

INTI i> 0; 



I* EVALUATE MATERIAL BALANCE •) 
(• COUNT PAWNS OF WINNING SIDE •> 



MBVALIJNTK) I- SIGNIMINI NINIFMAXHT , ABS IMBLTE I I 

• FrRAOE*ABSIHBLTE>>IFTROSL-HBTOT>>l<>MNTI»FTRPOK> 
DIV CMNTI»FTRPHN> OIV 2621A4, 16320 I ,M8L TEl ; 

ND; !• M8EVAL •) 



PROCEOURE NBCAPT 
(Ai TP) ; 



<• EVALUATE MATERIAL AFTER 

CAPTURE "I 
(• PIECE CAPTURED •) 



(• TOTAL MATERIAL ON BOARD "I 



BEGIN 

MBTOT 1= MBTOT - ABS I XTPVI A 11 ; 
IF XTPUIA1 = EP THEN 

HBPHN! XTPHI A) > 1= HBPHHI XTPMI A 1 ) - l: 

I* REMOVE PAWN IF NECESSARY •) 
MBLTE 1= MBLTE - XTPV1A1: |« LITE AOVANTAGE •) 

MBEVAL; (• EVALUATE MATERIAL •> 

ENO; <• NBCAPT •) 



PROCEDURE HBTPAC 



(aitpi: 



(• REMOVE CAPTURE FROM 

MATERIAL BALANCE DATA. THIS 
IS THE INVERSE OF NBCAPT 'I 

(• PIECE UNCAPTUREO •) 



BEGIN 

MBTOT 1= MBTOT ♦ A8S ( XTP V( A I ) J 

IF XTPUIA] i EP THEN 

M8PHNIXTPM( A) ] |i MBPHN[ XTPH[ A ) ) * l; 

MBLTE 1= MBLTE • XTPVtAi: 
END: (• MBTPAC •» 



PROCEDURE HBPROH 



EVALUATE MATERIAL BALANCE 
CHANGE DUE TO PAHN 
PROMOTION •) 
PIECE TO PROMOTE TO •) 



BEGIN 

M8T0T I 



MBTOT * A8SIXTPVI A l-XTPVI XTUMP( EP, XTPM[ A ) ] )) ; 

!• TOTAL MATERIAL ON BOARD •) 
MBPWNI XTPMIA1 ] I. MBPWN1 XTPMI All - i:<« COUNT PAWNS •) 
MBLTE |= MBLTE ♦ XTPV [ A ] -XTPV I XT UHP[ EP, XTPMI A )}) ; 
MBEVAL; t* EVALUATE RESULT •> 

END! I* HBPROH •) 



PROCEOURE MBMORP 



(AITP) : 



I* REMOVE PAWN PRONOTION 

FROM NATERIAL BALANCE DATA. 
THIS IS THE INVERSE 
OF HBPROH »1 

t* PIECE PROMOTED TO •> 



BEGIN 

MBTOT 1= MBTOT - ABS (XTPVI Al- XTPVI XTUHPC EP, XTPMI A 1 1 I I : 

MBPWNI XTPMIAI I I" MBPWNI XTPMI A) | • 1| 

MBL'E I* MBLTE - I XTPVI A l-XTPVI X TUNPI EP, XTPNI A 1 1 ] I : 
ENOI (• MBHORP •) 



PROCEOURE AOOATK 
(AITSI ; 



VAR 

INTO | IB; 

INTO I to; 

INTE 

IHTM 

INTP 

INTI 



te; 

TN| 



tt; 



BEGIN 

INT 

INT 

FOR 

BEG 

I 

I 

I 



P l> N 
M |= XT 

INTE I 
In 

NTT Ii 
NIB 1 = 
NTO 1 = 
EPEAI 
INTI I 
IF INT 
BEGIN 
SETR 
SETR 
SETR 
IF N 



ORDIA >; 

PH| INTP1 ; 

= XFPEIINTP1 TO XLPEIINTPJ 

A; 

XSPBl intpi; 
XTEOl INTEl: 



ADO ATTACKS OF PIECE TO DATA 
BASE •> 

SQUARE OF PIECE TO ADD 
ATTACK •> 



LOOP CONTROL BOOLEAN •) 
CURRENT DIRECTION OFFSET •) 
CURRENT DIRECTION INOEX •) 
COLOR OF CURRENT PIECE M 
CURRENT PIECE •) 
RUNNING SQUARE *) 



PIECE OF INTEREST 
COLOR •! 



INITIALIZE RUNNING SQUARE 
TRUE IF SWEEP PIECE •) 
OFFSET "I 



<TLSI XTSLI INTT1 
»= C THEN 

S(ATKFR( A1.INTTI T 
SIATKIOI INTTI ,AI ', 
SI ALATKI INTH1, INTT) ; 
BOROI INTT ] <> HT THEN 
INTB Ii false: 



INTO); (• STEP IN PROPER DIRECTION •> 
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RECYCLE(D) 
COMPUTERS 

| - m m ■;■' *■■»■ ■ ■:»>■■ ■ • ■■••■•■■ ■•■iiiii ; iivi ! i;«;ii;iiii i ■■ | 

BUY ri SELL $ SWAP 
Hardware & Software 

NEW PRODUCT ANNOUNCEMENTS 
22 pa#<* 

Mailed 1st Class every 3 Weeks 
lyr. (18 issues) i$ $3.75 

ON_LINE -# 

O.mt iirrilr. P«W(«t)tr iCsutilisliro 1073 

24695 Santa Cruz Hwy.. Los Gatos, CA 95030 

The BEST WAY TO 0ET£*miNE if CN._i.INE CAN M OF VALUE TO YOU 15 TO TRY A 



Art-by-Computer tm is here! 




Fi le 1 



Fi le 3 



B I ack-on-wh i te, 9 3/4H by 12 3/4W reproductions 
of computer generated designs. See Jan 78 Byte 
or phone or write for a brochure. 
Set of 12 $20 00, singles $2 00 each. Minimum 
order 2 prints. Orders less then $10.00 and 
all orders from outside continental U.S. add 
$2.00 postage and hand I i ng Payment must be 
in U.S. dollars. California residents add 5% 
sales tax. Send check or money order to: 



Le I and C. Sheppard 
PO Box 60051, Dept . B 
Sunnyvale, California 94086 



Also available at selected retail outlets 



LCS, 1978. 



ESSENTIAL 



Good Software is Essential for an Efficient Business. 
Now, the finest in software at a price you can afford. 
We are definitely the affordables! 

PROGRAMS CURRENTLY AVAILABLE: 

INVENTORY PROGRAM PACKAGE 

• Inventory Addition 

• Update 

• Search 

• Analysis (Current month) 

• Analysis (Year to date) 

• Vendor File 

Also generates 7 additional user reports and much, much more. 

— Cost $175.00 — 

MAILING LIST PROGRAM 

•Print formating in 80 or 132 columns. 

— Cost $20.00 — 

The above programs are designed to run under the following: 
*CP/M in CBASIC 
*CP/M in BASIC E 
IC0M FD0S-III 

8 Disk IBM 3740 Format. 

EXTENSIVE CONTRACTORS ESTIMATING PROGRAM 

Literature available upon receipt of your letterhead 

Currently Under Development: 

• Billing 

• Payroll 

• General ledger 

Specializing in custom software for the AM-100** 
Oatafacs System Inc. Eastern Division 
2440 W Catalpa, Chicago, III. 60625 

•CP/M is a Trademark of Digital Research Corp. 
"AM-100 is a Trademark of Alpha Microsystems 



also IMSAI IMD0S 

in Debbi (Source code included) 




Having Reservations About Yojppware? 

SmoJjg^Jfgnal Broadcasting presents the 

SG-1 SOURCE GENERATOR 



Program for disassembly of object code into source code 
for direct editing and re-assembly. 

• Output directed to tape or disk with either SWTPCo's 
co-resident assembler format, or Smoke Signal Broad- 
casting's Text Editing System format. 

• Reports number of bytes in source code file, number 
of external labels, number of local labels, and number 
of variables for computing memory space necessary 
to assembly source code generated. 

Only $24.95 (on cassette), $30.95 (on diskette) 
We're the "CHIEF'' in 6800 products software 
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Listing 1, continued: 



ENO 

ELSE 

intb i= false; 
until not intb; 
end: 

end; !• »OD«TK •) 



procedure aooloc 
(»its; 
atTPi; 



BEGIN 

CLRRSITPLOC(HT),A> | 
SETRSITPLOC(B).A) I 

S£TRSITHL0CIXTPH(8)),A) ! 
SETRS(»LLOC( JNTK),«I | 
N8OR0(»l I* Bl 
ENO! (• AOOLOC •) 



PROCEDURE CLSTAt; 



•DO PIECE TO DATA B«SE •> 
SQUIRE KITH NEM PIECE ON IT 
NEH PIECE TO AOO •) 



(» BIT BOARO OF ENPTT SQUARES •> 

(• BIT BOARO OF «LL S*NE PIECE •> 

(• SIT BOARD OF ALL SANE COLOR "1 

(• BIT BOARD OF »LL PIECES •> 

«• SET NEN PIECE ON BOARO •> 



!• CLE«R POSITION ST»TUS •! 



BEGIN 






UITH BOARD 


DO 


BEGIN 






RBTN 


l« 


lite: 


RBTS 


l« 


•tl 


RBSQ 


1 = 


i II 


eno; 






ENO; (• 


CLSTAT •> 


PROCEDURE CUT4TK 


HITS) 






V»R 






INRS 1 


rs; 




INTS 1 


ts; 




IHRS ■ 


rs; 




INTO 1 


to; 




INTN 1 


tm 




INTL 1 


tl- 




INTT ■ 


tt- 





BEGIN 

CPVRSIINRS.ATKTOIA]); 
HHILE NXTTSIINRS.INTS) DO 
IF XSPBtNBOROCINTS) I THEN 
BEGIN 

INTD I* XLL01«TSLI»1-XTSL(INTSII 

INTH is XTPH(NBORO[ INTSIl: 
INTL I" XTSLI»l»INTO: 
INTT 1= XTLSIINTL); 

MHILE INTT > »T DO 

BEGIN 

CLRRSI»TKFRI INTS 1. INTT) ; 
CLRRSIATKTOI INTT I, INTS) t 
«NDRSIIHRS,ATKTOtINTTI,THLOCI 



I* UNITE TO HOVE •) 

l» NO ENPASSANT •) 

I* NO CASTLING LEGAL •) 



<• CUT ATTACKS THROUGH SQUARE 
<• SQUARE •) 



!• ATTACKING PIECES •> 

(• ATTACKING PIECE SQUARE •) 

<• SCRATCH •> 

(• STEP SIZE •) 

(• ATTACKING PIECE SIDE •) 

!• NO LONGER ATTACKED SQUARE •) 

(• NO LONGER ATTACKED SQUARE •) 



!• ALL PIECES ATTACKING SQUARE •) 
(• IF SHEEP PIECE •) 



IF NULRSIIHRSI THEN 

CLRRS(ALATK(INTH|,INTT) ; 
IF NBOROIINTT) « HT THEN 
BEGIN 

INTL 1= INTL'INTO; 
INTT 1= XTLSIINTLI: 
ENO 
ELSE 

INTT i= at; 
eno; 
end; 
end; (• cutatk •) 



PROCEOURE DELATK 
IAiTS) | 



STEP SIZE ON 10 X 12 BOARD •) 
(• SIDE OF ATTACKING PIECE •) 
<• FIRST SQUARE BEYOND PIECE •) 
(• FIRST SQUARE BEYOND PIECE ON 

•xa BOARO »l 
<• HHILE ON BOARO •> 

<• CLEAR ATTACK HAP »l 

inthii; 

(• other attacks on square by 

same side •) 
(• if no attacks by that side *l 
(• clear attacks by side •> 



(• STEP BEYOND SQUARE •) 



VAR 

INRS i RS; 



IHRS I rs; 
INTS I ts; 



inth i th; 



BEGIN 

CPYRSIINRS.ATKFRIAI) i 



NEHRSIATKFRIAII : 

INTH I' xtphinbordiaii; 

NHILE HXTTS(INRS.INTS) DO 



BEGIN 

CLRRSIATKTOI INTS), All 



STOP SCAN •) 



OELETE ATTACKS FRON SQUARE •) 
SQUARE TO REHOVE PIECE •) 



SQUARES ATTACKED BY PIECE ON 

SQUARE •) 

SCRATCH •) 

SQUARE ATTACKED BY PIECE ON 

SQUARE •) 

SIOE OF PIECE ON SQUARE •) 



SQUARES ATTACKED BY PIECE 
ON SQUARE •) 

CLEAR ATTACKS FROM SQUARE »l 
SIDE OF PIECE ON SQUARE •) 
LOOP THROUGH ALL ATTACKS BY 
PIECE «l 

CLEAR ATTACK TO OTHER 
SQUARE •) 



AHDRS<IHRS,ATKTO[INTS).TNLOCIINTH)> : 



if nulrsiihrsi theh 

clrrsialatki inth1.ints) : 
clrrsitplocinborof a]], a) ; 
clrrsithloci inthi.a) : 
clrrsiallocijntkla); 
setrsitplocihti.a); 

NSOR0IA1 1= ht; 

eno; 
end: i" oelatk •) 



I* OTHER ATTACKS BY SAHE SIOE •> 

CLEAR ATTACKS BY SIDE •) 
CLEAR PIECE •) 
CLEAR PIECE FROH SIOE •) 
CLEAR PIECE FROH ALL PIECES •) 
SET EHPTY •) 



PROCEOURE 


PRPATK 


IAiTSI 




VAR 




INRS 1 


RS; 


INTS 1 


ts; 


INTO 1 


to; 


INTM 1 


TH; 


INTL 1 


tl; 


INTT 1 


tt; 



!• PROPAGATE ATTACKS THROUGH 

SQUARE »l 
(• SQUARE •) 



(• ATTACKING PIECES •) 

(• ATTACKING PIECE SQUARE • 

(• STEP SIZE •> 

(• ATTACKING PIECE SIOE •) 

!• NEH ATTACKEO SQUARE •) 

!• NEH ATTACKEO SQUARE •) 



BEGIN 

CPVRSIINRSiATKTOl AD : 
HHILE NXTTSIINRS.INTS) DO 
IF XSPB(NBORDIINTSI) THEN 
BEGIH 

INTO 1= XLLO{XTSL|A)-XTSL(INTS)l; 

INTH 1= XTPHINBORO(INTSI); 
INTL 1= XTSLCAHINTO; 
INTT I' XTLSIINTL); 

HHILE INTT »• DO 
BEGIN 

SETRSIATKFR(INTS).INTT) ; 
SETRSIATKTO(INTT),INTS) ; 
SETRSI ALA TKt INTH) , INTT); 
IF NBOROIINTT) ■ NT THEN 
BEGIN 

I* INTLtlHTO; • 
XTLSIINTL): 



INTL 
INTT I 

ENO 

ELSE 

INTT I 
ENO; 

eno: 

; (• PRPATK 



PROCEDURE GAINIT 
IAIRHI : 

BEGIN 

WITH A 00 
BEGIN 

A0OL0C<RHFR,NBORD[RHT0!> ; 

AOOATKIRHFRI ; 
CUTATK(RHFR) ; 
OELATK(RHTO) ; 

ADOLOCIRHTO.RMCF) ; 
AOOATKIRHTOi; 
HSTPACINSORDI RHTOI) ; 
END: 
ENO; !• GAINIT •) 



PROCEOURE LOSEIT 
IAiRH) ; 

BEGIN 

HITH A 00 
BEGIN 

HBCAPTINBORDt RHTOI) : 
DELATKIRNTO) ; 

ADDLOCIRHTO.NBOROIRHFRI) : 

DELATKIRHFR) ; 

PRPATKIRNFRI J 



AODATKIRHTO) ; 

END; 

ENO: (• LOSEIT •) 



PROCEOURE HOVEIT 
(AlRNI ) 

BEGIN 

HITH A 00 
BEGIN 

AOOLOCIRNTO.NBOROCRHFR)! ; 
CUTATKIRHTOI i 

delatkirhfr)', 

prpatkirnfri ; 

aodatkirhto) ; 
eno; 
eno: i' hoveit •) 



PROCEOURE RTRKIT 
IAIRHI : 

BEGIN 

HITH A 00 
BEGIN 

AODLOClRHFR.NBOROlRHTOII ; 

CUTATKIRHFRi; 

oelatkirhto); 
prpatkirhto) ; 

aooatkirhfri ; 

end; 
end: i* rtrkit •! 



<• ALL PIECES ATTACKING SQUARE •! 

!• IF SHEEP PIECE •) 

t« STEP SIZE ON 10 X 12 BOARO •) 

I* SIOE OF ATTACKING PIECE •( 

(• FIRST SQUARE BEYOND PIECE •) 

<• FIRST SQUARE BEYOND PIECE ON 

•XI BOARD •) 

<• HHILE ON BOARD •) 

I" SET ATTACK NAP •) 

!• SET ATTACKS BY SIOE •) 

!• STEP BEYOND SQUARE M 



<• STOP SCAN •) 



(• UNPROCESS CAPTURE HOVE •) 
!• CAPTURE HOVE •) 



PUT PIECE ON ORIGINAL 
SQUARE •) 

STOP ATTACKS AT THIS SQUARE 
REHOVE THEH FROH 
DESTINATION SQUARE •) 
REPLACE CAPTURED PIECE •) 



!• UPOATE SCORE 



!• PROCESS CAPTURE HOVE 
!• CAPTURE HOVE •) 



UPDATE SCORE •> 

OELETE ATTACKS OF CAPTUREO 

PIECE M 

AOO PIECE TO DESTINATION 

SQUARE •) 

OELETE ATTACKS OF HOVING 

PIECE •> 

PROPAGATE ATTACKS THROUGH 

FROH SQUARE •) 

AOD ATTACKS OF HOVING PIECE 



{• PROCESS ORDINARY HOVE •) 
I* ORDINARY HOVE •) 



l« AOD PIECE TO HEH SQUARE •> 
I* CUT ATTACKS THROUGH NEH 

SQUARE •> 
<• DELETE ATTACKS FROH OLO 

SQUARE •> 
■• PROPAGATE ATTACKS THROUGH OLO 

SQUARE 'I 
(* AOO ATTACKS FROH NEH SQUARE *) 



I* UNPROCESS ORDINARY MOVE •) 
l» THE MOVE TO RETRACT •) 



(• PUT PIECE ON ORIGINAL 

SQUARE •) 
I* CUT ATTACKS THROUGH ORIGINAL 

SQUARE M 
!• OELETE ATTACKS FROH 

OESTINATIOH SQUARE •) 
f PROPAGATE ATTACKS THROUGH 

DESTINATION SQUARE *) 
(• ADO ATTACKS FROH ORIGINAL 

SQUARE •) 
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ATTENTION SWTPC DISC SYSTEM USERS 

aii Ed smiths M6800 SOFTWARE TOOLS 

are now available Ifl mimFLEX format as well as Smoke Signal Broadcasting format. See 
Julv BYTE for d.skette media prices. Disc users specify SSB OR SWTPCO. 
M6800 RELOCATING ASSEMBLER AND LINKING LOADER software for rapid program 
development and debugging Some of us features are RELOCATABLE CODE-FULL 
ALPHABETIZED CROSS REFERENCE LISTING BOTH GLOBAL AND LOCAL 
LABELS LISTING OF EXECUTION TIME RELATIVE BRANCH TARGET ADDRESS- 
ES 8 CHARACTER LABELS CORESIDENT EDITOR ENGLISH ERROR MESSAGES- 
80 COLUMN LISTING USING PR-40 etc 

M68AS . casMtt* .$50.00 

M68AS D . .minifloppy $55.95 

M6800 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE TEXT GEN- 
ERATOR This software tool enables vou to modify and adapt those large sized object pro- 
grams and re-assemble them on your system without requiring enormous memory This 
program will produce segmented source text files with all the external linkage information 
required for re assembly using the above Relocating Assembler 

M68RS . xMMtt* $35.00 

M68RS D minifloppy $40.95 

M68ASPK Above two programs on single diskette $85.00 

The above two programs are furnished in relocatable formatted code with instruction 
manuals and commented assembly listings. The loader is also supplied in standard MIKBUG 
format on cassette or as a binary file on disc to initially load the linking loader at any de- 
sired address. 

The linking loader <s also available in EPROM on two 2708's for $45.00. Specify desired 
address and version, i.e cassette. FLE X or SSB. 

FIRMWARE from Ed Smith's SOFTWARE WORKS 

A 2k Monitor Disassembler Trace Debugging Tool in EPROM. Use as stand-alone monitor or 
as an adjunct to your Smartbug or Swtbug Requires ACIA as control port. Provides all the 
monitor commands (23) you could ever ask for, plus the convenience of a mnemonic dis- 
assembler and single stepping disassembler trace display. Interactive use of single or dual 
breakpoint with trace pickup at breakpoint, plus many new monitor functions and sub- 
routines, makes this a super tool you will love to work with. Uses location $F800 to 
$FFFF Furnished on two 2708 s or one 2716. Includes Manual and commented assembly 
listing Specify ACIA location and present monitor in order to keep SA0OO RAM com- 

pat,Dili,v SMITHBUG ON 2708's $60-00 

SMITHBUG ON 2716 $70.00 

Get under Ed Smith's Software RUG (Relocating assembler Users Group! All RUG mem- 
bers will have use of a building software support library in relocatable format. Upcoming 
items are a Floating Point package and a Trig package. 

Order direct by check. Specify system configuration if other than SwTPCo. California 
residents add 6% sales tax. 

Ed smi,h S SOFTWARE WORMS 

P.O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 




P. O. BOX 2528 • ORANGE, CA. 92669 
(714) 774-1270 

BASIC SOI rWARL 
NORmSTAR IRS 80 APPLI. 

NORTH S1AR BASIC on diskcne, rcjrjy to run. North Sur lulori.il I. I uturijl II, 
Tuluri.il III (Release 4) leaches Nurih Sur Bask, Word Processing, Accls. Payable, 
Aids. Receivable, Payroll, General Ledger, Medical/Prut Ac.lv, Rec. Billing, 
Inventory, Sales Analysis, Computer Chess, Marling Labels, Personnel System, 
MANY MORI AVAII.ABLL. I. ACM INDIVIDUAL SYSTI M 5J5.00 

IOIALLY INTEGRATED SYSTLM (A/R, A/P, GEN. LI DGI R. PAY, LEI II K 
GLNLRAIOR, BUS, SIA I ISTICS) in Binder Complete Doc, 4150.00 

Checkbook Bal., Budget Planner, Coll llandicapper, Came Disk, X RAILD Story 
Generator. MORI. AVAILABLE. EACH INDIVIDUAL SYSII.M $25.00 

10 TEST, MLMORY Diagnostic, Pcrs. I inance. Bus. Statistics. Crypto Encoder. 
Sign Maker, Menu Planner * 1 50.00 EACH 

SINGLE or DUAL DRIVE. 8K I rcc Memory Required 

rRS-80 on cassette (Level 1), Numerous Games, Examples, STARTRLK, WUM- 

PUS. MORE only 13.95 EACH 

BASIC TUTORIAL (Learn Basic Programming) 19.95 

STOCK MARKET ANALYSIS J9.95 
MANY MORL. 

APPLE on Cassette, Many Games, Examples, WORL0POWLR, STARTRLK, 
BOWLING, BINGO 15.95 EACH 

BASIC TUTORIAL (Learn Basic] 19.95 

STOCK MARKET ANALYSIS 19.95 

BUDGE I PLAN 15.95 

APPLE DISK BUSINLSSSYSILMS, A/R, A/P, etc. ONLY 535 00 PER SYSTEM 

Order by Phone (714) 774-1270, UPS COD, or Mailorder Today. 



Over 1000 Systems Sold, Order Now . 
SOI TWARL BOOKS 



SAME PRICE FOR ALL SYSTEMS 



Need Intelligence in your 
488 Instrumentation System 



97? 




Get it with your favorite S-100 computer 
and the P&T-488 Interface Board. 

The P&T-488 Interface Board gives your S-100 computer 
the ability to be a talker, listener or controller on the IEEE-488 
instrumentation bus. Easy to use software helps you 
integrate the P&T-488 into your system— all you do is pass a 
message string to the provided subroutines and they take 
care of the details. NOW AVAILABLE: Software to access 
the 488 bus directly from North Star Basic and MBASIC. 

P&T-488 (assembled & tested) $325 

§S^ PICKLES & TROUT 

1 KOU 1 P.O. BOX 1206, GOLETA, CA 93017, (805) 967-9563 




Having Reservations About Your 
HUNT NO MORE! 



are 



Smoke Signal Broadcasting presents the 

TD-1 TRACE/DISASSEMBLER 

Provides interactive tracing and disassembly for 
6800 program debugging. 

•TRACE allows programmer to control execution of 
program under test for examination of processor's 
internal registers and memory on instruction-by- 
instruction basis. 

•DISASSEMBLY converts machine code to easy to 
read mnemonics. 

• Hex code for the opcode and program counter dis- 
played in addition to mnemonic, when instruction 
is listed. 

• Contents of any register or any memory location 
may be changed at any time. 

Only $19.95 (on cassette), $25.90 (on diskette) 

'We're the "CHIEF" in 6800 products software 

QMttitQ QtlGMBLI WWElHTfoP KWTSUi 

6304 Yucca/Hollywood, CA 90028/(213) 462 5652 
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Listing 1, continued: 



PROCEDURE PAHNIT 
I AIRNI ; 



I* UNPROHOTE A PAWN 
(• PROMOTION HOVE •> 



BEGIN 

KITH A 00 

BEGIN 

HBHORPIHBORDIRHTOll ; (• UPDATE SCORE •> 

NBOROlRNTOI 1= XTUNPt EP, XTPHl NBORDl RNTOJ 1 J J 

eno; 
end: <• pahnit •) 



PROCEDURE PROACA 

(AlTS) ; 

VAR 

INRS I RSi 
IHRS I RS! 



I" PROCESS CASTLE STATUS 

CHANGES •) 
I* SQUARE •! 



<• SCRATCH 
(• SCRATCH 



BEGIN 

CLRRSICSTATI JNTK),AI : !• CLEAR THIS SQUARE •) 

ANORSI INRS, CS TA TC JNTK 1 , XRRS1 XTSR I A 111 I 

(• CASTLE BITS FOR THIS SIDE •! 
IF NOT INRSTB(INRS,XTRFSIXTSRIAI,F51I THEN 

(• IF KING HOVE "I 
A NO RS (CSTATI JNT« I .CSTATI JNTK ] , XNRSI XTSRI A 11 I t 

(• CLEAR ALL CASTLE HOVES FOR 
SIDE •> 
ANDRSIIHRS.IHRS.XRFSIFail: (• KING ROOK SQUARE •> 

AN0RSIINRS.INRS.XRFSIF1III (• QUEEN ROOK SQUARE *l 

IORRSIINRS. INRS, INRS) t (• BOTH ROOK SQUARES •> 

IF NULRSIINRS) THEN (• IF BOTH ROOKS GONE •! 

ANORStCSTATIJNTK I.CSTATIJNTKI .XNRSI XTSRIA I I) t 
ENO; 1" PROACA •) 



PROCEDURE PROACS 

(AlRHII 

BEGIN 

HITH A DO 
BEGIN 

IF IHRSTBICSTATt JNTKI.RNFRI THEN 

PROACAIRHFR) ; 
IF INRST8ICSTATI JNTKI.RHTOI THEN 
PROACA(RHTOI ! 
END; 
END! <• PROACS •> 



PROCEDURE PRONOT 
lAlRHI ! 

BEGIN 

KITH A 00 
BEGIN 

hbprohixtghpi rhpp.jnthh; 
hbordirhfri |i x tghp( rhpp, jntm ) ; 
eno; 
eno: <• pronot •! 



PROCEDURE CREATE; 

VAR 

INRS I RS; 

IHTH I tn; 

INTP I TP! 

INTQ I TQ; 

INTS 1 ts: 

BEGIN 

HITH BOARO DO 
BEGIN 

JNTM != AH»i; 

JNTK 1= ak; 
jntm i= rbtm; 

NODES I' 0; 

LINDXtJNTK) la JNTMt 
SRCHHIJNTK1 I s HD ; 

FOR INTS la AS TO ZS 00 
BEGIN 

HEMRSIATKFRI INTSM; 

NENRSIATKTOI INTS1 1 ; 
NBOROIIHTS) la NT; 

end; 

nenrsiallocijntkii ; 
for intp i' lp to nt 00 

NEHRSt TPLOCl INTPP ; 

FOR INTH 1= LITE TO NONE 00 
BEGIN 

NEHRSITHLOCIINTHII; 

NEHRSIALATKl INTH1); 
END; 



<• PROCESS HOVES AFFECTING CASTLE 

STATUS •) 
(• HOVE MITH RHAC •! 



(• FROH SQUARE •! 
(• TO SQUARE •) 



(• PROCESS PROHOTION 
(• PROHOTION HOVE •! 



(• UPDATE SCORE •! 



(• CREATE GLOBAL OATA BASE •) 



(• SCRATCH BIT BOARO •) 

<• COLOR INOEX •> 

(• PIECE INOEX •! 

(• CASTLE TTPE INDEX •> 

!• SQUARE INDEX •! 



C INITIALIZE HOVES STACK 

POINTER •! 
(• PLT INDEX •> 
(• SIDE TO HOVE •> 

t* INITIALIZE TOTAL NODES »l 

!• HOVES ARRAY LIHIT »l 
(• SEARCH HOOE •! 



(• CLEAR ATTACKS FROH -1 

<• CLEAR ATTACKS TO •> 

(• CLEAR LOOKAHEAD BOARO •) 



(• CLEAR ALL PIECE LOCATIONS •! 
!• CLEAR PIECE LOCATIOHS •! 



(• CLEAR COLOR LOCATIONS •) 
|« CLEAR COLOR ATTACKS •) 



HBTOT ■• t; 
NBPHN(LITE) I' C; 

HBPHNIDARKI 1=0: 
HBLTE l« 0; 



FOR INTS 1: AS TO ZS DO 
IF RBISIINTS) <> HT THEN 
BEGIN 

AOOLOCdNTS.RBISI INTS1I i 
HBTPAC(RBIS[ INTS11 ; 

END 

ELSE 

setrsitpl0ciht1.ints): 

hbeval; 

cprrsiinrs.allocijntkii; 

nhile nxttsiinrs.intsi 00 
aodatkiints) : 



<• EVALUATE HATERIAL •! 



(• COPT BIT BOARO OF ALL 
PIECES M 



NENRSICSTATUNTKIK 
FOR INTQ |a LS TO DL DO 
IF INTQ IN RBSQ THEN 

IORRS(CSTAT( JNTK), CSTATI JNTK l.XSQSI INTQ 1 1 : 



<• ADO ATTACKS OF ALL PIECES •! 
(• INITIALIZE CASTLING SQUARES •> 



NEHRSIENPASIJNTK1I ; 
IF RBTS >= THEN 

SETRS1ENPASIJNTKI.RBTSI J 



!• INITIALIZE ENPASSANT SQUARE •! 



CPYRSIGENPN(JNTK),TPLOCIXTUHPtEP,JNTH)ll; 
H0TRSIGENT0IJNTK1.THL0CI JHTH1I ; 
NOTRSIINRS,GENPNI JNTK 1 » : 
ANORSIGENFRIJNTK) , THLOCI JNTH1 , IN RSI ; 
END; 



(• CREATE •> 



PROCEDURE ONOATE 


IAIRHII 


VAR 

INTS 1 

INTR 1 
INTF t 


ts; 

TR! 

TF; 


RKFR ■ 
RKTO t 


TSI 

TS| 



«• OONNOATE OATA BASE TO BACK 

OUT A HOVE •) 
«• THE HOVE TO RETRACT •! 



(• SCRATCH •! 

I« ROOK RANK FOR CASTLING »> 

(• ROOK FILE FOR CASTLING •! 

(• ROOK FROH SQUARE •) 
I* ROOK TO SQUARE "I 

BEGIN 

HITH A DD 
BEGIN 

CASE ORDCRHCAIX. • OROIRHACI*Z • OROIRHPR) OF 
Ol (• OROINART HOVE •) 

RTRKITIAI ; 
It I" PAHH HOVE AND PROHOTE *l 
BEGIH 

pahhitiai ; 

rtrkitiai; 
end; 
21 (• miscellaneous acs •) 
if rhoo then 
begin (• castle •) 

if rhqs then 

INTF 1= Fl 
ELSE 

INTF 1= fa; 
INTR la XTSRIRHFRi; 

RKFR I: XTRFS! INTR.INTFl; 

RKTO t= IRHFRtRHTOI OIV 2! 

AOOLOCIRKFR.NBOROIRKTO] > X 

OELATKIRKTOI ; 

PRPATKIRKTOI : 

AOOATKIRKFR) ; 

RTRKITIAI ; 
END 
ELSE I* NOT CASTLE •) 

RTRKITIAI ; 
3i; !• NULL HOVE •! 
<•! (• CAPTURE •! 
IF RHEP THEN 
BEGIN (• CAPTURE ENPASSANT •! 

INTS 1 = XTRFSIXTSRIRHFRI.XTSFIRHTOI I ; 

AODLOCIINTS.RHCPI | 

CUTATKIINTSI ; 

ADOATKIINTSi; 

RTRKITIAI; !• RETRACT PAMN HOVE •! 

H6TPACINB0RDI INTSII; !• AOO PIECE TO SCORE • 

END 
ELSE (' CAPTURE NOT ENPASSANT »l 

GAINITIA) ; 
51 (• CAPTURE ANO PROHOTE •> 
BEGIN 

pahhitiai ; 
gainitiai; 
eho; 
61 |« capture acs •! 

gainitia) ; 
7| (• capture rook acs, prohote 

BEGIH 

pahnitiai ; 
gainitiai | 
end; 
eho; 

JHTH |i LINOX(JNTK); 



I" ROOK ON QUEEN ROOK FILE •> 

• ROOK ON KING ROOK FILE •! 

• ROOK FILE •! 

• ROOK FROH SQUARE •) 

• ROOK TO SQUARE •! 

• REPLACE ROOK •! 



!• RETRACT KING HOVE •» 



!• UHPROHOTE •> 
!• UNCAPTURE •) 



!• UNCAPTURE •! 



JNTK I* JNTK-i: 
JNTH la OTHERIJNTHI; 

eno: 

ENO; I* ONOATE *l 



function update 
ivar airhi 
■ tb; 



VAR 

INRS I RS; 

IHRS I rs; 

INTS I ts; 

INTF | IF; 



(• RESET HOVE GEHERATIOH 

POINTER •! 
I« BACK UP PLT INOEX •! 
I" SHITCM SIOE TO HOVE •! 



(• UPOATE OATA BASE FOR A H 
!• THE HOVE •! 
I" RETURHS TRUE IF HOVE IS 
LEGAL •> 



!• SCRATCH •) 

!• SCRATCH •) 

!• SCRATCH •) 

(• ROOK FILE FOR CASTLIHG •! 
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" your BASIC software magazine " 



The Pages 
Come Alive 
With The Touch 
Of Your Keyboard. 



Published monthly 

SoftSide Subscriptions 

POBox68 Milford NH 03055 

$15.00 per year $28.00 for two years 




& other 

CASSETTE TAPES FOR SALE 



We promote, advertise and sell 
software for free lance computer 
specialists all over the United States. 

Get the latest issue of our book full 
of programs by return mail. 
Send $1.00 to: 



Programmers Software Exchange 

21 10 N. 2nd Street 

Cabot, Arkansas 72023 



INTEGRATED 


SMALL BUSINESS 


MICROSOFTWARE 



IN 'BASIC 

MICROLEDGER - General Ledger 
MICR0PAY - Accounts Payable 
MICR0REC - Accounts Receivable 
MICROPERS - Personnel/Payroll 
MICR0INV - Inventory Control 



Please send me information 
on small business software: 



c 

O </) 

& ^ 

.5! ™ 

C5 en 

o 
5 £ 

ro » 
Cn 

W .5 

£ a 

X 6 
Q S 

K 
U 6 

2 a 

.S T3 

^ s 
12 * 

1 "3 

0) c 



O cO 

< o 

□ 



NAME. 



ADDRESS. 



CoaapuAAax Associates 

505 Hamilton Avenue 
Palo Alto, California 94301 
Telephone: (415) 321-2881 




Having Reservations Aboutft 
BUHJMdKS! 



Smoh 



lal Broadcasting presents the 



SD-2 6800 BASIC COMPILER 

For High Performance Process Control Programs and 
Business Applications 

• Fast execution— syntax analysis of line not performed 
each time line is executed. 

•More power in runtime package— no room needed for 
statement analysis, program editing and listing. 

•Wider variety of facilities — nested conditions, IF— 
THEN-ELSE, and others. 

• Decimal floating point, accuracy to a minimum of 9 
digits, dollar values to $99,999,999.99. 

• PRINT USING for formatted output. 

• Utilizes RANDOM ACCESS disk files. 

$325.00 (manual only, $10.00) 
|f We're the "CHIEF" in 6800 products software 

SHOES SICIALBBOABCJUTIIfi 

6304 Yucca/Hollywood, CA 90028/(213) 462 5652 
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Listing 1 , continued: 



IHTR 1 


IR 


RKTO 1 


TS 


RKFR I 


TS 


ECIN 




WITH A 


00 


BEGIN 





<• ROOK RINK FOR CASTLIHG • 
I* ROOK DESTINATION SQUARE 
(• ROOK ORIGIN SQUARE "I 



JNTK Is JHTKsl! 
NENRSIEHPASIJNTK1I ; 

CPYRSICSTATIJNTKl.CSTATl JNTK-lll i 
CPVRSlALLOCIJNTKl.ALLOCIJHTK-lli; 
MBVALIJHTK1 |= N6VALI JNTK-11; 
LIN0XUHTK1 lc JNTH! 

CASE 0R01RHCAI*!. ■ 0RD(RNAC>*2 I OR 
Ol !• OROINAPY HOWE •> 
IF RHEP THEN 
BEGIN 

SFTRSIIHRS.XRSS1RHT01.S1I ! 
SFTRSIIHRS.XRSSIRHTOI.STI : 
IORRSIINRS.INRS.IHRSI : 
AHDRSIINRS.INRS.TPLOCCX TUNP( 

IF NOT NULRS(INRS) THEN 

SETRSIENPASl JNTKI, IRNTO.RH 

HOVEIT (Ai; 
ENO 
ELSE 

HOVEIT(A): 
11 (• HOVE AND PROHOTE •) 
BEGIN 

PROHOTIAI ; 

NOVEIT(A) ; 

eno; 
21 <• hiscellaneous acs •) 

BEGIN 

IF RHOO THEN 
BEGIN (• CASTLE •» 
IF RHQS THEN 
INTF ■• Ft 
ELSE 



I* ADVANCE PLY INDEX •! 
<• CLEAR ENPASSANT BIT BOARD •> 
(• INITIALIZE CASTLE STATUS •) 
(• INITIALIZE ALL LOCATIONS •) 
(• INITIALIZE HATERIAL SCORE •) 
(• HOVES ARRAY LIHIT •! 
OIRHPRI OF 



(• PAWN HOVE 2 SPACES •> 



(• SQUARES NEXT TO DESTINATION M 

EP, OTHER) JNTH) lit; 

(• INTERSECT MITH ENEHY PAMNS •! 

>'*! OIV 21 ; 

SET ENPASSANT SQUARE •> 
HOVE PAMN *) 



INTF |a FA) 




' 


INTR 1' XTSR(RHFR)! 




' 


RKFR l« ITRFSIINTft, 


intf i: 


• 


RKTO 1= IRNFRsRMTOI 


OIV 21 (• 


ANDRSICSTATI JNTKI. CST ATI JNTK 


AODLOCIRKTO.NBOROIRKFRII) 


' 


AOOATKIRKTOI! 




• 


OELATKIRKFRI ; 




• 


HOVEITlAi; 




• 


ENO 






ELSE <• NOT CASTLE • 


I 




BEGIN 






PROACSIA) : 




• 


HOVEITlAi i 




• 



(• HOVE PIECE •! 



PROHOTE PAHN *1 

MOVE PROHOTEO PIECE •) 



(• ROOK ON SUEEN ROOK FILE •) 



ROOK ON KING ROOK FILE •) 

ROOK ON KINGS RANK M 

ROOK ORIGIN SQUARE •) 

ROOK DESTINATION SQUARE •> 

.XNRSIINTRM i 

OISALLON FURTHER CASTLING 

BV THIS SIDE •! 

PUT ROOK ON NEN SQUARE "I 

ADD ITS ATTACKS •» 

DELETE FROH ORIGINAL SQUARE *) 

MOVE KING •> 



PROCESS CASTLE STATUS MOOS •> 
MOVE TO OR FROM KING OR ROOK 
SQUARE •) 



NOOES 1= NOOESsli 

eno; 
end; (• update •> 



end; 
ENO; 

; l» NULL HOVE *t 
!• CAPTURE *! 
IF RHEP THEN 

BEGIN l« CAPTURE ENPASSANT ') 
INTS 1= XTRFSI XTSRIRMFR1.XTS 

HBCAPTINBOROIINTSli; 
OELATKdNTSi ; 



PP.PATK IINTSI ; 

HOVIIIIAI } 
ENO 
ELSE !• CAPTURE NOT ENPASSANT 

LOSEITIAI ; 
I* CAPTURE AND PROHOTE •) 
BEGIN 

PROHOTIAI ; 

LOSEITIAI ; 

ENO; 

(• CAPTURE ACS •! 
BEGIN 

proacsiai ; 
loseit iai ; 
eno: 
(• capture pook acs, prohote 

BEGIN 

prohot iai ; 
proacsiai ; 
loseitiai : 
eno; 



FIRMT01 i; 

(• CAPTUREO PANN SQUARE "I 

!• UPDATE SCORE "I 

I" DELETE CAPTUREO PANN 

ATTACKS »J 
(• PROPAGATE ATTACKS THROUGH 

PAHN »l 
I* HOVE CAPTURING PAHN •! 

•I 
<• PROCESS CAPTURE "I 



<• PROHOTE PANH •! 
(• PROCESS CAPTURE 
PIECE •> 



IITM PROHOTEO 



PROCESS CASTLE STATUS MOOS 
PROCESS ROOK CAPTURE •! 



(• PROMOTE PANN •! 

<• CHANGE CASTLE STATUS •) 

l« PROCESS ROOK CAPTURE •< 



!• INITIALIZE HOVE GENERATION •! 

JNTH 1= OTHERtJNTMl; (• SNITCH SIOE TO HOVE •> 

CPYRSIGENPNI JNTKl.TPLOCl XTUHPt EP , JH TH] 1 I ; 
NOTRSIGENTOIJNTKJ.TNLOCIJNTHII ; 
HOTRSIINRS.GENPNI JNTK 1 1 i 
ANORS(GENFR(JNTKI,THLOCI JNTH1.INRSI I 

(• DETERMINE IF MOVE LEAVES KING IN CHECK. OR MOVES 
KING INTO CHECK •> 

AN0RSIINRS.TPL0C1XTUHPIEK, JNTH) I .ALATK [OTHER UNTH) II I 
RHCH is NOT NULRSIINRSI) 

AN0RSIINRS.TPL0C(ITUNP[EK,0THER[JNTH1I1,ALATK[JNTMII t 
RMIL I' NOT NULRSIINRSI! 
UPDATE Is NOT RHIL) 

IF NOT RHIL THEN (• COUNT LEGAL MOVES •! 

HVSELIJNTK-ll Is HVSEL I JNTK-1 I • II 

(• INITIALIZE MOVE SEARCHING •! 

SRCMHUNTK) !■ HI; 



PROCEOURE 


GENONE 


(aitt; 




BlTSI ; 




VAR 




INRS I 


RS; 


BEGIN 




NITH HOVES(JNTN) DO 


BEGIN 




RHFR 


■ = a; 


RHTO 


is B; 


RHCP 


1= NBOROIB); 


RHCA 


1= INBORDIB] «» HTi; 


IORRSIINRS.XRSSIAl.XRSSIBll : 


ANORSIINRS, INRS, CST ATI JNTK 1 1 


RHAC 


Is NOT NULRSIINRSI ; 


RHCH 


Is FALSE; 


RHHT 


Is FALSE! 


RHIL 


Is FALSE! 


RHSU 


Is FALSE; 


RHPR 


1= FALSE! 


RHOO 


1= FALSE! 


RHEP 


is FALSE; 


eho; 




VALUEIJNTNI Is o: 


IF JNTN 


< ZN THEN 


JNTH 


Is JNTHvl! 


end; (• 


GENOHE •! 



(• COUNT NOOES SEARCHED •) 



I* STACK ONE GENERATEO MOVE 
(• FROM SQUARE »l 
I" TO SQUARE •) 



PROCEOURE PHNPRO; 



VAR 
INTG 



I tg: 



BEGIN 

MOVES! JNTN-ll. RHPR Is TRUE) 
MOVESI JNTN-ll.RMPP l» PQ! 
FOR INTG Is PR TO PB 00 
BEGIN 

M0VESIJNTN1 ■• HOVESI JNTN-ll! 

MOVESI JHTMI.RHPP |s INTG) 

JNTH Is JNTNsl! 
ENO! 
END! !• PHNPRO •> 



PROCEDURE GENPHH 
(AIRS! 

siRsi; 



VAR 

INRS, INRS I RS; 
INTS I TS! 

BEGIN 

IF JNTH = LITE THEN 
BEGIN 

SFTRSIINRS,A,S2I ; 
ANORSIIHRS,TPLOC(MT I, INRS!! 
CPVRSIIHRS.INRS1 ! 
ANORSIINRS.B.INRSI ; 



(• SCRATCH •! 



FROH SQUARE •> 
TO SQUARE •! 
CAPTUREO PIECE 
CAPTURE •! 



I" AFFECTS CASTLE STATUS •> 

I* CHECJt •) 

!• HATE •) 

!• ILLEGAL •> 

(• SEARCHED •! 

I" PROHOTION •) 

l» CASTLE »l 

I* ENPASSANT •) 

!• CLEAR VALUE •! 

<• ADVANCE HOVES STACK POINTER •! 



I* GENERATE ALL PROHOTION 
HOVES •> 



<• PROHOTION TYPE 



SET PROMOTION *> 

PROMOTE TO QUEEN FIRST •! 

GENERATE OTHER PROMOTIONS •> 

COPY LAST MOVE •■ 

CHANGE PROHOTE TO PIECE •> 

ADVANCE HOVE INDEX M 



)• GENERATE PAHN MOVES •] 

I* PAHNS TO MOVE *l 

I* VALID DESTINATION SQUARES »l 



I* SCRATCH M 

!• OESTIHATIOH SQUARE •! 



I* NHITE PAHNS "I 
I* AOVANCE ONE RANK ») 
!• ONLY TO ENPTY SQUARES •» 
I* SAVE FOR 2 SQUARE HOVES •! 
I" ONLY VALIO DESTINATION 
SQUARES "I 



NHILE NXTTSIINRS, INTSI 00 
BEGIN 

GENONE I XTLStXTSLI INTS I -XTEOI S2 II , INTSI ; 

I* GENERATE SIHPLE PANN HOVES •! 

IF IHTS >s XTRFSlR9.Fl] THEN 

phnpro; 

ENO! 

AH0RSIIHRS,IHRS,XRRS[R3lli 
SFTRSIIHRS, INRS.S2I! 
ANDRSI INRS •INRS, TPLOCIHT II! 
ANORSIINRS, INRS.BI ! 



I* PROCESS PROHOTION •! 

I* TAKE ONLY PAHNS ON THIRO *. 
!• AOVAHCE ONE MORE RANK •! 
!• ONLY TO EMPTY SQUARES M 
!• ONLY VALIO DESTINATION 
SQUARES '< 



NHILE NXTTSIINRS, INTSI 00 
BEGIN 

genone i xtl si xtsl i ihts 1-2'xte 01 s2 1 i , intsi ! 

!• generate oouble pamn hoves •! 
hoves! jhth-1 |. rhep 1= true; !• flag as tho squares •• 

end; 

sftrsiihrs, a, 811 ; (• try captures to the left •! 

iorrsiihrs, thlociotherijhthi) , enpasi jntk 1 1 ! 

i" opponeht pieces » ep square "i 
anorsiinrs, ihrs.bi ! !• valid destination souares •! 

anorsiinrs, inrs, imrsi ; (• capture hoves to left •! 

hhile nxttsiinrs. intsi 00 

BEGIN 

GENONE I XT LSI XTSLI INTS1-XTE0I Oil 1 , INTSI I 

i* GENERATE CAPTURE HOVE •! 
MOVESI JHTH-H.RMCA | = TRUE; !• FLAG CAPTURE •! 
HOVES! JHTN-ll. RHEP 1= INRSTB IENPAS I JNTK I , INTSI ! 

!• FLAG ENPASSANT CAPTURE •! 
IF HOVESI JNTN-ll. RHEP THEN 

hovesi jntn-1). rhcp is op; i" set captureo piece type •! 
if ints >s xtrfsir6.f1i theh 
phnpro! i* process prohotion •! 

end; 

sftrsiihrs, a.b2i i !• try captures to the right •! 

i orrsiimrs, thlociotherijhthi i , ehpas i jntkii ! 

!• opponent pieces ♦ ep square •! 
anorsiinrs, ihrs.bi) i* valio destination squares •! 

anorsiinrs. inrs. ihrsi i i* capture moves to left •! 

hhile nxttsiinrs, intsi do 

BEGIN 

GENONE I XTL Si XTSLI INTSI -XTEOI B2 I I . INTSI I 

I" GENERATE CAPTURE HOVE •■ 
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Available for Immediate Delivery 

TRS-80 OWNERS 

SOFTWARE NOW AVAILABLE 
CASSETTE OR DISC (DOS) 

BUSINESS — Complete small business, inventory con- 
trol, invoicing, accounts receivable, accounts payable, 
general ledger, mailing list, payroll. 



GAMES 

more fun. 

HOME- 

loans. 



Exciting new games to make your TRS-80 



Complete home budget, checkbook, savings. 



OVER 100 EXCITING PROGRAMS 
-MORE ADDED EVERY DAY- 

EDUCA TION - ELECTRONICS - MARKETING 

PROGRAMS FOR PET AND APPLE 
Programs available in Level I BASIC and Level II BASIC. 
All Level II programs available on disc. Printer option 
on many programs. We also buy original programs. 
Custom programs also available. Send for a complete 
list of programs now. 



SOFTWARE 80 

25469 Hardt Street, Loma Linda, CA 92354 
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1976/1977 



EITE 



Cover Price * 
plus postage 
and handling 



Back Issues for sale 



= 


The following 


issues available: 




= 


'76 


'77 


'78 


1 


July 


March 


January 


B 


August 


May 


February 


= 


October 


June 


March 


s 


November 


July 


April 


™ 


December 


August 


May 


= 




September 


June 


B 




October 


July 


= 




November 


August 


= 




December 


September 



H * Cover price for all issues thru August 1977 ■ 

s: is $1.50 plus $.25 postage and handling : 

'-3 ($3.50 total foreign). September '77 thru ■ 

H current '78 issues are $2.00 plus $.50 postage : 

73 and handling ($4.00 total foreign). 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ■■iiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiie 



Send requests with payment to: 



BYTE Magazine 
70 Main Street 
Peterborough, NH 03458 

Attn: Back Issues 



jns 



Hamps 



B"BTrrBT>^'o^^^^^TToTrinrinrir> 
To further improve 
service to our customers we 
have installed a toll-free 
WATS line in our 
Peterborough, New 

hire office. 
If you would 
ike to order a 
bscription to\ 
BYTE, or if 
you have a 
question relat-' 
ed to a BYTE 
subscription,' 
t you are invited) 
to call* 
(800)258-5485 
between 8:00 AM and 
4:30 PM Eastern Time. 
(Friday 8 AM- Noon)., 
i*Calls from conti- 
nental 



BYTE's New 

Toll-free 
Subscriber 
W.A.T.S. Line 



(800)258-5485 




We thank you and look 
forward to serving you. 



only. 



StJUULSLSLSJLaJLSLSLSL 



LfiJLftJU 






Having Reservations About' 
HUNIJ^RE! 



are? 



Smoke^^TBroadcasting presents the 

-1 SUPER EDITOR 
TEXT EDITING SYSTEM 

Content oriented with string search and block 
move capability 

• Allows any or all occurances of a particular string to 
be changed with one instruction. 

• Disk transfer capability allows editing of files larger 
than available memory. 

• Specific lines can be referenced by particular line 
number, offset amount or string of characters within 
the line. 

• Automatic line numbering. 

• Designed for file transfers to and from Smoke Signal 
Broadcasting's BFD-68 disk system. 

• Complete source listing included. 
Only $29.00 (on diskette) 

We're fhe "CHIEF" in 6800 products software 

SMOKE mm BiOIBCISTIM 

6304 Yucca/Hollywood, CA 90028/(213) 462 5652 
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Listing 7, continued: 



HOVESt JNTH-ll.RHCA 1= TRUE! I* FLAG CAPTURE »l 

HOVESt JNTN-ll.RHEP 1= INRSTB (ENPASt JNTK I , INISI ! 

(• FLAG ENPASSANT CAPTURE •) 



IF HOVESt JNTN-ll.RHEP THEN 

HOVESI JNTN-ll.RHCP I" OP! 
IF INTS >= XTRFStRS.Fll THEN 
PHNPRO; 
END! 
ENO 
ELSE 
BEGIN 

SFTRSdNRS.A.SI.) ! 
ANDRS ( INRS. TPLOCfHT), I NRSlj 
CPYRSdHRS, INRS) ! 
ANORSdHRS, 6, INRSI! 

NHILE NXTTSdNRS. INTSI 00 
BEGIN 

GENONEIXTLSI IT SLtINTSI-XTEOISi.il 

IF INTS <= XTRFStRl.FBl THEN 
PNNPRO; 
END! 

ANDRS (INRS. INKS. xRRStRM I ! 
SFTRSdNRS.INRS.SNI i 
«NDRS(INRS.INRS,TPLOCtHTli: 
ANORSdHRS, INRS, 81 ! 



(• SET CAPTURED PIECE TYPE •! 
(• PROCESS PROHOTION •) 



(• BLACK PANNS •! 
(• ADVANCE ONE RANK •) 
(• ONLY TO EHPTY SQUARES •» 
f SAVE FOR 2 SQUARE HOVES »! 
(• ONLY VALIO DESTINATION 
SQUARES "I 



INTSI ! 

(• GENERATE SIHPLE PAWN HOVES •> 



<• PROCESS PROHOTION 



(• TAKE ONLY PANNS ON THIRD 
(• ADVANCE ONE HORE RANK *l 
(• ONLY TO EHPTY SQUARES •) 
(•"ONLY VALIO DESTINATION 
SQUARES •> 



NHILE NXTTSdNRS.INTSI DO 
BEGIN 

GEN0NEIXTLS1XTSL1 INTS l-2»XTE0[ Ski 1, INTSI i 

(• GENERATE DOUBLE PANN HOVES "1 

HOVESIJNTW-ll.RHEP 1= TRUE! (• FLAG AS TNO SQUARES •! 
END! 

SFTRS(INRS,A,B3I ! (• TRY CAPTURES TO THE LEFT •! 

10RRS ( IHRS. THLOC I OTHER! JNTH] l.F.NPASt JNTKII ! 

(• OPPONENT PIECES • EP SQUARE »l 
ANORSdHRS. IHRS.BI : (• VALID DESTINATION squares m 

ANORS(INRS,INRS,IHRSI 1 (• CAPTURE HOVES TO LEFT •» 

NHILE NXTTSUNRS, INTSI 00 
BEGIN 

GENONEIXTLSIXTSLIINTSI-XTEOIBJl], INTSI 1 

!• GENERATE PAWN CAPTURE HOVE •! 
HOVES! JNTH-ll.RHCA 1= TRUE! (• FLAG CAPTURE *l 
HOVES! JNTH-1 1 .RHEP 1= INRST B (ENPAS ! JNTK 1 • INTSI ; 

(• FLAG ENPASSANT CAPTURE •) 
IF HOVESt JNTN-11 .RHEP THEN 

MOVESt JNTN-ll.RHCP I* LP! (• SET CAPTURED PIECE TYPE M 
IF INTS <= XTRFSIR1.F81 THEN 

PNNPRO! (• PROCESS PROHOTION •! 

ENO! 

SFTRS(INRS,A,BHi (• TRY CAPTURES TO THE RIGHT M 

I ORRS (IHRS, THLOC I OTHERl JNTN II, ENPAS IJNTK |l | 

!• OPPONENT PIECES ♦ EP SQUARE •) 
ANORSdHRS. IHRS.BI! (• VALIO DESTINATION SQUARES •! 

ANORSdNRS.INRS.IHRSI ! I* CAPTURE HOVES TO LEFT •■ 

NHILE NXTTSdNRS. INTSI 00 
BEGIN 

GENOHE(XTLS(XTSL(INTSI-(TEOIB(. I I. INTSI | 

<• GENERATE PANN CAPTURE HOVE 'I 
HOVESt JNTN-ll.RHCA 1= TRUE! (• FLAG CAPTURE •! 
HOVESt JNTN-ll.RHEP 1= INRSTB (ENPAS( JNTK 1 , INTSI i 

(• FLAG ENPASSANT CAPTURE »l 
IF HOVESt JNTN-ll.RHEP THEN 

HOVESt JNTN-ll.RHCP l« LP! (• SET CAPTUREO PIECE TYPE "I 
IF INTS " XTRFSIR1.FS1 THEN 

PNNPRO! (• PROCESS PROHOTION •! 

END| 
ENO! 
ENO! (• GENPHN •! 



PROCEDURE GENFSL (• 

(AIRSI! (• 

VAR 

INRS I RS! (• 

IHRS I RS! (• 

IPRS I RS! (• 

INTS I TS! (• 

IHTS I TS! (• 

BEGIN 

ANORSdHRS, A, GENFRl JNTK1 I ; (• 
NOTRSIIHRS.AI ! 

ANDRS(GEHFR[JHTK1,GENFRUNTK),IHRS): (• 

ANDRS(IPRS,A,GENPN[ JNTK] ) ! (• 

ANORS(GENPNIJ NT K],GENPN( JNTK), IHRS! ! (• 

NHILE NXTTSdNRS. INTS) DO (• 
BEGIN 

ANDRS (IHRS, ATKFRl INTS), GE NT OtJNTKD! 



NHILE NXTTSdHRS, IHTS) 00 
GENONEdNTS.IHTS) ; 
END! 

GENPNNI I»RS.GENTO( JNTKI): 
END: (• GETFSL •) 



PROCEOURE GENTSL 

(AiRS) : 

VAR 

INRS t RS! 

IHRS 1 rs; 

IPRS I rs; 

INTS I is; 



GENERATE ALL HOVES FROH 
A SET OF SQUARES "I 
ORIGIN SET OF SQUARES •! 



OUTER LOOP SIT 80AR0 M 
INNER LOOP BIT BOARO •> 
PANN ORIGIN BIT BOARD •> 
OUTER LOOP SQUARE NUHPER •> 
INNER LOOP SQUARE NUHEER •! 



ONLY VALIO FROH SQUARES •) 

REHOVE ORIGIN SQUARES •) 
VALID PANN FROH SQUARES "I 
REHOVE PANNS •! 

LOOP THROUGH ORIGINS •> 



GET UNPROCESSED DESTINATION 
SQUARES •) 

LOOP THROUGH DESTINATIONS •! 
GENERATE HOVE •> 

GEHERATE PANN HOVES *1 



GENERATE ALL HOVES TO 
SET OF SQUARES •) 
TARGET SET OF SQUARES 



OUTER LOOP BIT BOARO •! 
INNER LOOP BIT BOARD *l 
PANN BIT BOARO •> 
OUTER LOOP SQUARE NUHSER 



IHTS I is; 



(• INNER LOOP SQUARE NUHBER •> 
I* ONLY VALIO TO SQUARES "I 



BEGIN 

ANDRS (INRS. A, GENTOt JNTKII! 

NOTRSIIHRS.AI ! 

ANDRSIGENTOt JNTKI, GENTOt JNTK1.IHRSI 1 (• REHOVE DESTINATION SQUARES •) 

CPYRSdPRS, INRSI ! (• SAVE FOR PANN HOVES •! 

NHILE NXTTSdNRS, INTSI 00 (• LOOP THROUGH OESTIHATIONS •) 

BEGIN 

ANDRS (IHRS.ATKTOt INTS), GENFRt JNTKI)! 

(• GET PIECES OF SIOE TO HOVE •) 
NHILE NXTTSdHRS, IHTS) 00 |» LOOP THROUGH ORIGINS •) 

GENONEIIHTS, INTSI ! )• GENERATE HOVE "I 

END; 

GENPNN(GENPN( JNTK), IPRS) ! (• GENERATE PANN HOVES •) 

END! I* GENTSL •) 



PROCEOURE GENCAP; 



VAR 

INRS I RS; 



(• GENERATE CAPTURE HOVES •) 



(• DESTINATIOH SQUARES •! 



BEGIN 

I0RRS(INRS,ENPASUNTK!,THLOClOTHERtJNTHJ)>! 

GENTSL(INRS); (• GENERATE HOVES TO 

ENEHY SQUARES •) 
ENO! (• GENCAP •» 



PROCEOURE GENCAS: 

VAR 

INTO I TO! 

INRS > RS! 

IHRS I PS! 



(• GENERATE CASILE HOVES •) 



(" CASTLE TYPE INDEX •) 

(• OCCUPIED SQUARES TEST •) 

I" ATTACKED SQUARES TEST •) 



BEGIN 

FOR INTQ it XTHQtJNTH) TO SUCC ( X THQt JHTH | ) DO 
IF INRST6(CSTAT( JNTK ) ,XTQSI INTQ) ) THEN 

(" IF CASTLING IS LEGAL •) 
BEGIN 

ANORS(INRS,XROSO(INTQ),ALLOC(JNTK)): 

(• CHECK OCCUPIEO SQUARES •) 
ANDRSdHRS,XRQSA(INTO),ALATK[OTHER[JNTH])l; 

(• CHECK ATTACKED SQUARES •) 
IF NULRS(INRS) ANO NJLRS(IHRS) THEN 

(• IF CASTLING IS LEGAL ANO 
POSSIBLE "I 
BEGIN 

HOVEStJNTNl i= XRQHtlNTQ); (• GENERATE CASTLING HOVE •) 
VALUEIJNTH] t= 0: 
JHTN 1= JNTN.i; 

END; 
end; 
eno: (• gencas ») 



PROCEOURE GENALl! 

BEGIN 

GENFSL(ALLOCt JNTKII : 

GENCAS: 
ENO; (• GENALL •) 



PROCEOURE LSTNOV! 

VAR 

INTN t TN! 

BEGIN 

CREATE! 

GENALL : 

FOR INTN 1= AN.l TO JNTN-1 00 
BEGIN 

IF UPDATE (HOVESt INTN) I THEN! 
DNDATE(HOVES[ INTN]) : 
END; 
ENO: )• LSTHOv •) 



PROCEDURE THEHOV 
( A |RHI ; 

VAR 

IHTB I IB; 

INRS 1 RSI 

INTQ I tq; 

INTS I IS: 

BEGIN 

LSTHV I- »; 

INTB I I JPOATE) A) : 

NITH BOARD 00 

BEGIN 

RBTH t* jnth; 
CPYRS(INRS,ENPAS(JNTK]l: 
IF NXTTSdNRS. INTS) THEN 

R8TS 1= INTS 
ELSE 

RBTS 1= at; 

I* JNTH = DARK THEN 
RBTI I. RBTI.l ! 

for into 1= ls 10 ol 00 

if inrsibicstati jntk i.xtqsi intq) 1 

rbso 1= rbsbmintqi 
else 

RHSQ t= R8S0-IINIQI: 
FOR INIS 1= AS TO fS 00 

rbisiintsi 1 = nbord(inis): 
end; 
eno; (• thehov •) 



GENERATE ALL LEGAL HOVES •) 



(• GENERATE SIHPLE HOVES 
(• GENERATE CASTLE HOVES 



(• LIST LEGAL PLAYERS HOVES "I 
(• HOVES INDEX M 



(• CREATE OATA BASE •) 
I" GENERATE ALL HOVES M 



(• SET ILLEGAL FLAG •> 



(• HAKE THE HOVE FOR REAL •( 
(• THE HOVE TO HAKE •! 



(• SCRATCH •) 

(• SCRATCH •> 

(• CASTLE TYPE IHOEx 

(• SCRATCH •) 



)• SAVE AS PREVIOUS HOVE •) 
(• UPOATE THE OATA BASE •) 
(• ANO COPY ALL THE RELEVANT OATA 
BACK DOWN •) 

(• SIDE TO HOVE •) 

(• FINO ENPASSANT SQUARE •) 



(• ADVANCE HOVE NUHBER •) 



THEN 
(• CASTLE LEGAL "I 



(• CASILE NOT LEGAL 
(• COPY POSITION •( 
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unuit; I OH uii inquiry Cdiu. 



Text continued from page 171 



makes use of the routines which were just 
described (eg: ADDATK, CUTATK, 
ADDLOC, CLSTAT, PRPATK, DELATK, 
MOVEIT, LOSEIT). The move is placed on 
the move stack by GENONE. Special rou- 
tines exist for generating moves which involve 
the promotion of a pawn (PWNPRO) and 
for generating the standard pawn moves 
(GENPWN). When a move is tried and 
produces an a-j3 cutoff, the program backs 
down the look-ahead tree and begins to 
explore moves at a different node. Several 
procedures are employed to downdate the 
data base. These include the main routines 
RTRKIT and DNDATE, which are essen- 
tially the complement of MOVEIT and 
UPDATE. Two other procedures are also 
needed, one tounpromote a pawn (PAWN IT) 
and one to resurrect a captured piece 
(GAINIT). This set of routines permits the 
program to move about the look-ahead tree 
and incrementally update or downdate the 
data base. 

The executive routines which are respon- 
sible for move generation arc GENFSL, 
which generates all legal moves from a set 
of squares, and GENTSL, which generates 
all legal moves to a set of squares. The 
rationale for having two routines is that we 
wish to generate the moves in stages. For 
example, captures should be searched first 
at each node (ic: the capture heuristic). 
To do this, we identify the square locations 
of the opponent's pieces, and then call 
GENTSL to generate all capturing moves. 
These moves are searched before any other 
moves are generated. If one of these pro- 
duces a cut-off the rest of the moves need 
not be generated at all. A third executive 
routine (GENCAS) generates all castling 
moves. These moves are generated after 
the captures if castling is still legal. 

A fourth executive routine for move 
generation is GENALL. This procedure 
generates all legal moves and is used by the 
program to check the legality of the oppo- 
nent's move. It is called by LSTMOV which 
makes a list of all the legal moves and each 
of these are compared with the opponent's 
move by YRMOVE (presented later). If 
the opponent's move is not on the list, the 
machine prints "illegal move." If the oppo- 
nent's move is compatible with more than 
one of the moves on the list (eg: P-R3 
could be either P-QR3 or P-KR3), the 
machine prints the message, "ambiguous 
move." When the machine has completed 
its own move selection or has determined 
that the opponent's move is legal and not 
ambiguous, the move is actually made by 
THEMOV" 
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A "Tiny" 
Pascal Compiler 

Part 3: P-Code to 8080 Conversion 



Kin-Man Chung 
124 Scottswood Dr 
Urbana IL 61801 

Herbert Yuen 
POB2591 Station A 
Champaign IL 61820 



In part 1 of this series (September 1978 
BYTE, page 58) we defined a Pascal subset 
language in terms of syntax diagrams. The 
p-machine and its instruction set and a 
p-code interpreter were also described. In 
part 2 (October 1978 BYTE, page 34) we 
presented the design and implementation of 
the p-compiler. The subject matter for this 
part is the translation of p-codes to exe- 
cutable 8080 machine codes. We will also 
discuss the implementation of run time 
support routines and code optimization. 

Compiler-Interpreter Systems 

To understand why we need a p-code to 
8080 translator, we should first take a brief 
look at the different structures of compiler- 
interpreter systems. The most widely used 
structure for microcomputers is the inter- 
preter. Since interpreters are written in the 
target computer's assembly language, their 
memory size is small. They are self-con- 
tained in the sense that they include* an edi- 
tor for creating source programs and run 
time routines to do all computations. Mem- 
ory storage for source programs is also 
small. The only disadvantage is speed. Exe- 
cution time for a typical BASIC program is 
estimated to be about 300 to 1000 times 
the execution time of the same program 
written in assembly language. Interpreters 
may spend more than 70 percent of their 
time scanning source symbols character by 
character, parsing the syntax and checking 
errors. No matter how many times a pro- 
gram statement is executed, the parsing pro- 
cedure is repeated every time. 

This problem can be readily solved by 
separating the parsing and execution steps. 
Before execution, the source program is 
compiled and intermediate code is gener- 



ated. Thus scanning and parsing are done 
only once for each program statement. This 
is the so-called compiler-interpreter scheme 
used in some BASIC compilers. Execution of 
the intermediate codes is by interpretation. 
The gain in speed over a pure interpreter is 
a factor of approximately 2 to 10. However, 
the gain in speed is paid for by extra mem- 
ory storage needed for intermediate codes. 

The compile-go and compile-link-go ap- 
proaches are commonly used for many high 
level language compilers in mainframe com- 
puter systems. These compilers generate re- 
locatable binary codes. The compile-link-go 
approach has the advantage of linking to- 
gether different modules of programs that 
are compiled separately, such as those in a 
subroutine library. This is done by a linking 
loader. However, due to limited system re- 
sources like memory and peripheral devices 
in microcomputers, these two structures are 
rarely used. Further, since Pascal is designed 
for fast compilation, linkage of program 
modules may be done at the source lan- 
guage level. 

Among those four structures just men- 
tioned, the compiler-interpreter seems to be 
most appropriate for implementation on 
microcomputers. However, execution speed 
is still slow because intermediate codes are 
interpreted rather than executed directly by 
the computer. An obvious solution to this 
problem is to translate the intermediate 
codes into executable machine codes. Thus, 
each intermediate code is decoded once by 
a program which we call a translator. The 
translated machine code can be expected to 
run about two to five times faster than in- 
terpreted intermediate codes. Therefore, 
the overall gain in speed, compared with a 
pure interpreter, is a factor of approxi- 
mately 10 to 50. (Preliminary test runs in 
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it? Lots of "how to" theory. In- 
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Table 1: Summary of dif- 
ferent structures of com- 
piler-interpreter systems. 



our system show that Pascal programs run 
about 15 times faster than the same pro- 
gram written in BASIC.) We call this struc- 
ture compile-translate-go. 

The five compiler-interpreter structures 
we discussed above are summarized in table 
1. The compile-go and compile-translate-go 
are rather similar in structure. Compile-go 
actually combines the process of compiling 
and generating executable codes into one 
step. The binary codes are generated by 
straightforward algorithms without optimi- 
zation, because code optimization would re- 
quire more complex program logic and make 
the compiler even larger. Separating compila- 
tion and translation into two steps signifi- 
cantly reduces the size of the compiler. 
Local optimization techniques can also be 
applied during translation. Code optimiza- 
tion will be discussed later. Since p-codes are 
designed to be machine independent to 
make the compiler portable, the translator 
is responsible for producing efficient codes 
for a target computer. 

Designing the Run Time Routines 

Run time routines form an essential 
part of all compiler-interpreter systems in 
microcomputers. Large computers can do 
fixed point, floating point and decimal 
arithmetic with 32 bit or larger word sizes 
in single instructions. Many microcomputers, 
on the other hand, can do only basic integer 
arithmetic with 8 bit words (bytes). There- 
fore, multiple instructions are needed to im- 
plement 16 bit operations like multiply, 
divide, subtract, logical operations and 
multibit shifts. The run time routines, some- 
times referred to as run time support pack- 
age, are a collection of subroutines written 
in assembly language that can be called by 
an interpreter or any program to perform 



various arithmetic and logical operations. 
Usually they include subroutines for IO con- 
version between ASCII and binary data. 

The design of run time routines for our 
compiler system is based on three principles: 

• Fast implementation and clarity: A 
straightforward approach is followed 
so that the overall package can be de- 
bugged and tested quickly and modi- 
fied easily. 

• Speed: The best known algorithms 
are used for computer arithmetic to 
achieve fastest execution speed pos- 
sible. However, tricks such as self- 
modifying code are not used. 

• Memory storage: The package is ex- 
pected to be fairly compact. Since 
p-codes are translated mostly into sub- 
routine calls, the number of instruc- 
tions to set up arguments to be passed 
to the subroutine should also be 
minimal. 

As described in part 1, the p-machine has 
a data stack and four registers: stack pointer 
T, base register B, program counter P, in- 
struction register I. Since the translator takes 
care of the program counter and p-code in- 
structions are not needed after translation, 
all we need are the stack pointer and base 
register. In the current version of our run 
time routines, contiguous memory storage 
is used to represent the data stack. For the 
sake of program clarity and easy debugging, 
the 8080 machine stack is not used, al- 
though using it for dual purposes as a data 
stack and temporary storage for normal pro- 
gram logic is possible and probably more 
efficient. 

Figure 1 shows the structural differences 
between the p-machine stack which we im- 
plement and the 8080 machine stack. Since 
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integer data is stored as pairs of 8 bit bytes 
(character strings are stored as single dimen- 
sional arrays, two bytes to each element and 
only the low order byte is used; see descrip- 
tions in part 1), each load instruction incre- 
ments the stack pointer by 2. The order of 
the byte pair is arranged as high-low because 
it is more convenient to use than low-high. 
The stack pointer always points to the low 
order byte of the 16 bit integer, which is on 
top of the stack. 

Register pair D,E is dedicated for use as 
the stack pointer, while registers H and L 
are mainly used for 16 bit operations such as 
DAD, LHLD, SHLD and PCHL. When 
needed, register pairs D,E and H,L can be 
easily exchanged using the XCHG instruc- 
tion. Since the base address remains un- 
changed within a procedure block, a 2 byte 
fixed memory location (with symbolic name 
BB) is used to represent the base register. 
The LHLD and SHLD instructions are used 
to retrieve and update the base address 
value. A summary of register assignments for 
implementation of the p-machine is shown 
in table 2. 

Coding the Run Time Routines 

Most of the subroutines are easily under- 
standable. The routines for load, store, call 
and load constant are coded by direct trans- 
lation from the interpreter program to 8080 
assembly language, keeping in mind that 
each stack element (one data item) occupies 
two bytes. The routines for arithmetic and 
logical operations and 10 conversions re- 
quire more programming effort. In general, 
single operand functions such as negate, 
logical not and increment are performed one 
byte at a time in register A. Double operand 
operations such as add, divide and logical or 
are performed with register pairs H,L and 
B,C. The entire runtime package occupies 
about 1 K bytes of memory. The following 
are remarks on coding some of the not-so- 
trivial subroutines. 

PUSH and POP: for most double operand 
functions, subroutine POP is called first 
to get the two operands from the stack 
(memory) and put in register pairs H,L (first 
operand) and B,C (second operand). After 
the operations, subroutine PUSH is called to 
put the result from H,L back onto the stack. 

Add and subtract: since DAD (double 
precision add) is the only 8080 instruction 
for double operand 16 bit operation, sub- 
traction is done by adding the 2's comple- 
ment of the second operand to the first. A 
message will be issued if overflow occurs and 
execution continues without any corrective 
action. The condition for overflow is de- 
tected by the rule: 
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Figure 7. Differences between p-machine and 8080 stacks. This figure shows 
n+J entries on each of the stacks. 
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P: program counter 
T: stack pointer 
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data stack 


PC 

D,E register pair 

memory location BB (16 bits) 

memory storage 




Table 2: Register and storage assignment for runtime routines. 



if [sign(arg.l) © sign(arg.2) ©carry 
© sign (result)] = 1, then overflow; 
otherwise nothing. 

MULT16: 16 bit signed multiplication is 
done in two stages using an 8 bit multiplica- 
tion routine. First, multiply the second 
operand by the high order byte of the first 
operand; the result is in register pair H,L. 
Second, continue the multiplication (left 
shift and double add) with the low order 
byte of the first operand; the result is in 
register pair H,L. This method is very effi- 
cient. In comparison, conventional 16 bit 
multiplication routines require more PUSH, 
POP and XCHG instructions because there 
are not enough registers to shift two 16 bit 
words and also update a loop counter. Over- 
flows are ignored, as this is the usual practice 
for integer multiplication. 

DIV16: 16 bit signed division is one of 
the most difficult routines to implement. 
First the signs of both operands are saved on 
a stack and are then converted to positive in- 
tegers (actually the divisor is made negative 
in 2's complement because subtraction is 
done with a double add instruction). The 
divisor is also checked for zero value, and if 
so, a DIVIDE CHECK message is issued and 
the routine returns. Division is carried out as 
a sequence of subtraction and shifts. At the 
end, the signs of the quotient and remainder 
are corrected according to the original signs 
of the operands. The same routine is also 
used for calculation of the MOD function. 
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Relational operations: are done by com- 
paring the high order and then the low order 
bytes of the operands. For testing less than, 
less than or equal, greater than, greater than 
or equal conditions, a common subroutine 
for testing less than is used. Register pair 
B,C is used as a flag to indicate whether the 
opposite of less than and equal to is wanted. 

SHL and SHR: the logical left shift and 
right shift routines are symmetric in the 
sense that a negative argument (second op- 
erand) for the number of bits to be shifted 
will cause one routine to jump to the other, 
resulting in shifts in reverse direction. 

INNUM: the conversion subroutine for 
input integers allows leading zeros and 
blanks and may optionally be preceded by 
a plus or minus sign (+ or — ). It also checks 
for the absolute magnitude- of the integer, 
which must be less than 32,768. 

OUTNUM: conversion of binary integers 
to ASCII is done by repeated division by 10. 



The 16 bit divide routine is utilized. 

P-code Translation 

In general, p-codes are translated to sub- 
routine call instructions which jump to the 
appropriate entry points in the run time rou- 
tines. Output from the translator is an 8080 
machine language program containing 
mostly subroutine call instructions. Some p- 
codes, such as load and store, require addi- 
tional instructions to set up the arguments 
to be passed. Address offsets are always 
placed in register pair B,C and the static 
level difference is placed in register A. The 
jump instruction in p-code simply becomes 
a J MP instruction in 8080 with the correct 
address determined by the translator. The 
p-code addresses in CAL and J PC instruc- 
tions are similarly taken care of by the trans- 
lator. The complete list of 8080 code cor- 
responding to each p-code is shown in 
table 3. 



















Hexadecimal 








Hexadecimal 








Op code 


P-code 


8080 Mnemonic 


Commentary 


Op code 


P-code 


8080 Mnemonic 


Commentary 


00 


LIT 0,n 


LXI B,n 
CALL LIT 




04 


CAL v.a 
a) v=0 


CALL CAL 




01 


OPR 0,0 


JMP POO; 


procedure return 
routine 






JMP x 






OPR 0,n 


CALL Pn ; 


one of the 21 

arithmetic/logical 

routines 




b) v>0 


MVI A.v 
CALL CAL1 
JMP x 




02 


LOD v,d 

a) v=0 

b) v>0 


LXI B,2d 
CALL LOD 

LXI B,2d 
MVI A.v 




05 


c) v=255 
INT 0,n 


CALL CALA; 

LXI H,2n 
CALL INT 


machine language 
subroutine interface 






CALL LOD1 




06 


JMP 0,a 


JMP x 






c) v=255 


CALL LODA; 


load absolute address 


07 


JPC 0,a 


LDAX D; 
DCX D 


get conditional code 


12 


LODX v,d 










DCX D, 
RAR ; 


decrement stack 
pointer test condi- 




a) v=0 


LXI B,2d 
CALL LODX 






JPC 1,a 


JNC x 


tional code 
(same as JPC 0,a 




b) v>0 


LXI B,2d 
MVI A.v 










except JC x) 






CALL LODX1 




08 


CSP 0,n 
(n=0...5) 


CALL SYSn; 


one of the 6 con- 
version routines 


03 


STO v,d 
a) v=0 


LXI B,2d 






for n=8: 




(output a string) 






CALL STO 






LIT 0,c, 
LIT 0,c 2 


MVI C.n; 
CALL SYS8 


# of char. 




b) v>0 


LXI B,2d 
MVI A.v 
CALLSTOI 






LIT 0,c n 


DB c, 
DB c 2 






c) v=255 


CALL STO A; 


store absolute address 




LIT 0,n 
CSP 0,8 


DB c n 




13 


STOX v,d 




















Table 3: P-code 


to 8080 translation. LIT, LOS, STOXi 


INT, LODA, etc, 




a) v=0 


LXI B,2d 
CALL STOX 


are used as symbolic entry points in the runtime routines. There are 22 






routines for the OPR instructions: POO, 


P 0J, . . ., P21. There are seven stan- 




b) v>0 


LXI B,2d 


dard routines for 10 conversion: SYS0, 


SYS7, . . ., SYS5 and SYS8. The 






MVI A,v 
CALLSTOX1 


variable x Is used 


as the memory address in the translated 8080 code corre- 






sponding to p-code address a in a call and jump instruction 
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The 2 Pass Translator 

The structure of the translator is similar 
to that of the interpreter. Both programs 
read p-codes from memory and decode 
them. The interpreter calls a simulator to 
execute the p-codes. The translator writes 
translated 8080 code in memory. The major 
difference between them is that the trans- 
lator needs three additional tables to keep 
track of p-code and 8080 addresses. Since 
all p-code addresses are relative to the start- 
ing p-code of the program, the program is 
relocatable. The memory address corre- 
sponding to p-code address for any back- 
ward and forward referenced jumps can be 
calculated easily because all p-codes are four 
bytes long. The number of 8080 instruc- 
tions generated per p-code is also not con- 
stant as shown in table 3. Therefore, it is 
necessary to build a table of 8080 addresses 
corresponding to p-code addresses to be 
used in jump and call instructions. How- 
ever, it is not practical to build a table of 
8080 addresses for every p-code because it 
will take too much memory storage for large 
programs. Only the addresses of those p- 
codes that are being referenced need be 
entered into the table. 

P-code to 8080 machine code translation 
is done in two passes. During the first pass, 
p-code addresses in CAL, J MP and J PC in- 
structions are entered into a table. The 
table is sorted after the completion of the 
first pass. Actual translation is carried out 
in the second pass. P-codes are fetched one 
by one from memory and decoded. The ad- 
dress of each p-code is checked with those 
in the address table. If it indicates that the 
current p-code is being referenced, the cur- 
rent 8080 address is entered to the corre- 
sponding 8080 address table. Then 8080 
machine codes are produced according to 
the translation rules shown in table 3. 

For CAL, JMP and JPC instructions, the 
p-code address in the instruction is looked 
up in the address table using a binary search. 
If the corresponding 8080 address has al- 
ready been entered, it is output in the trans- 
lated code; otherwise it is a forward refer- 
enced address. When the latter case occurs, it 
is necessary to record the current 8080 ad- 
dress in a forward reference table. Then, in- 
stead of the 8080 address (which is not yet 
known), its position in the table is output in 
the translated code. At the end of the sec- 
ond pass the forward referenced addresses 
are fixed up by the following procedure: 

a) Get the 8080 address from the for- 
ward reference table (call it P). 

b) Get the table entry (call it J) at ad- 
dress P in the translated program. 

c) Get the updated 8080 address (call it 
A) at table entry J. 
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USR-310 Originate Acoustic Coupler + Teletype Model 43 KSR = S1 1 95 
USR-330 Originate/Auto-Answer FCC Certified Modem 
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Teletype 43 KSR with RS232C S 1095 
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U.S. ROBOTICS. INC. 
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FIRST PASS 



SECOND PASS 



FIX UP 



f START J 



INITIALIZE: PROMPT 
USER FOR ADDRESSES 
OF P-CODE, 8080, STACK 
SET PC:=0; W: =0; 




I 1 

|0P CODE = CAL 
A OR JMP 
|0R JPC | 
I I 



W; = W+l 

T(W): = ADDRESS IN 
CAL OR JMP OR 
JPC INSTRUCTION 



BUBBLE SORT 
THE ARRAY T 



SET WO. -I; I: = I; 



INCREMENT 1 



YES 




WO: ■ WO + I 
T(WO): = T([); 



TIWO + I): = 65535 
INITIALIZE ARRAY D 
TO ZEROS 
SET PC: =0; K:- I; 
U: = T(l)j Wi« Ij 



GET NEXT P-CODE 
K:«K + I; RO: =0; 

V: =0; 



OP CODE \ YES 
= 255 

? 




D(W): = P; 

W: =W+ I; RO: = I 

U : ■ T ( W) ; 



DP CODE \ YES 



V. < 


8 y 

NO 




V: = 1 ; 

OP C0DE:=0P C0DE-I6 




' 


i. 












N:=0; 



-' 



INCREMENT N 




-f STOP J 



P:= E(N); 

J:*VALUE OF 16 BIT 
WORD AT MEMORY 
LOCATION P 



PUT D(J) IN 

MEMORY LOCATION P 



Figure 2: A simplified flowchart of the translator. AO, Al, . . .A8 are pro- 
gram segments for generating 8080 code for the p-code with peephole optimi- 
zation as illustrated by the rules in table 4. Refer to table 5 for a description 
of the variables. 
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d) Write the correct address A back to 
memory location P. 

Figure 2 is a simplified flowchart of the 
translator. The part for code generation is 
not shown, but it can be easily understood 
by referring to tables 3 and 4. Table lookup 
is done by binary search through the sorted 
table. The table elements are entered sequen- 
tially during the first pass. A simple bubble 
sort algorithm is used to sort the table. This 
method works fine for small Pascal pro- 
grams. For larger programs, and thus more 
referenced addresses, the bubble sort algo- 
rithm is too slow because the number of 
comparisons is of orders 2 for n elements. A 
binary tree sorting algorithm with order 
n log n will be used for our next version of 
the translator. 

The various entry points in the runtime 
routines are initialized in the translator as 
a series of string constants. These hexadeci- 
mal addresses are converted to integers and 
placed in arrays so they can be accessed 
very easily later on. 

When execution begins, the program 
prompts the user for starting addresses of 
the p-code program, the output 8080 code, 
and starting and ending addresses of the 
data stack. The following three instruc- 



tions are generated to initialize the data 
stack and pointer: 

LXI H,STK1 starting address of data 
stack. 

LXI D,STK2 2's complement of stack 
ending address. 

CALL#1A00 runtime routine (initiali- 
zation) 

The program then begins its first pass. 
The number of address references and actual 
number of referenced addresses are dis- 
played at the end of the first pass. During 
the second pass, cross references of p-code 
and 8080 addresses, which may be useful for 
future references, are listed in hexadecimal 
form. At the end of the translation, sizes of 
the p-code program and 8080 code are 
displayed. 

Code Optimization 

Code optimization is a technique em- 
ployed by most compilers to improve the 
object code produced. Many sophisticated 
code optimization techniques are known 
today but are outside the scope of this 
article. We shall describe only one form of 
local optimization technique which is be- 
ing used in our project. Local optimization 



Table 4: Summary of peephole optimization. The goal is to reduce the size of the object program. The optimized code is more 
efficient than the unoptimized 8080 code. For the redundant store fix, the load instruction cannot be referenced elsewhere in 
the program. 



Source of optimization 


Example 


P-code 


8080 code 


Optimized 8080 code 


Redundant jump 


beginning of a procedure 


n: JMP 


0,n+1 


JMP x 


no code generated 


instructions 


without inner procedure 










Redundant loads 


J:=J+5; A[J] :=X; 


STO 


v,d 


(as usual) 


(as usual) 


and stores 




* LOD 


v,d 


(as usual) 


INX D; increment stack 
INX D; pointer 


Repeated load of 


A[J]:=A[J]+Y; 


LOD 


v,d 


(as usual) 


(as usual) 


the same variable 




LOD 


v,d 


(as usual) 


CALL P21;copy 


INT instruction 


procedure call without 


INT 


0,0 


LXI H,#0000 


no code generated 


with small constant 


parameter 






CALL INT 






procedure call 


INT 
(-3 « n « 


0,n 
2) 


LXI H,2n 
CALL INT 


INX Dl /repeat n times\ 
INX Dl ^n >0 | 

DCX D» /repeat n times\ 
DCX DJ \n < ) 


Load negative 


B:= -20; 


LIT 


0,n 


LXI B,n 


LXI B,-n 


constants 








CALL LIT 


CALL LIT 






OPR 


0,1 


CALL P01 




Add and subtract 


array subscripts 


LIT 


0,n 


LXI B,n 


CALL P19; increment 


small constants 


A[J+2]: = 






CALL LIT 


(repeat n times) 


(n <3) 


B[K-1]: = 
L: = L+1; 


OPR 


0,2 


CALL P02 








LIT 


0,n 


LXI B,n 
CALL LIT 


CALL P20; decrement 
(repeat n times) 






OPR 


0,3 


CALL P03 




Load zeros 


P:=0; 


LIT 


0,0 


LXI B,#0000 
CALL LIT 


XRA A 
INX D 
STAX D 
INX D 
STAX D 



"Must be an unreferenced p-code 
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Put your business 



The GENERAL, designed for 
business and professional use by 
Xifan, places a self-contained 
microcomputer system into the x _ 
hands of a small businessman f 
at an affordable price. It's 
flexible, reliable and expandable. 
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be stored in 2 diskettes for rapid access. Your business routine: 
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record-keeping functions can be brought on line! 

If you want to get your business on line, call The 
Microcomputer People® at Computer Mart of New Jersey or 
Computer Mart of Pennsylvania. See Xitan's GENERAL and satisfy 
yourself that our service capability is superb. We won't sell what 
we cannot 
keep running! 
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is done within a straight line block of 
code with no jumps into or out of the mid- 
dle of the block. Peephole optimization is 
one form of local optimization which ex- 
amines only small pieces of object code. 

Since most code optimization tech- 
niques are difficult to build in a syntax 
directed code generation algorithm, peep- 
hole optimization is particularly useful in 
improving the intermediate code. Each im- 
provement may lead to opportunities for 
further improvements. The technique can 
be applied repeatedly to get maximum op- 
timization. In our translator, peephole op- 
timization is applied only once during the 
second pass. 

The goal of optimization is to minimize 
the size of the translated 8080 code and to 
increase execution speed without sacrificing 
a lot of time during translation. The peep- 
hole technique is quite simple. It examines 
only a single code or two consecutive codes. 
Some redundant p-codes are obvious and 
can be easily recognized. For example, the 
J MP instruction generated at the beginning 
of a procedure block which does not con- 
tain inner blocks is redundant. Similarly, the 
p-code INT 0,0 (increment stack pointer) 
generated after a procedure call with no 
arguments can be eliminated. The biggest 
benefit comes from optimizing redundant 
load and store instructions, because they are 
relatively slow in the current implementa- 
tion. For example, a LOD instruction im- 
mediately following a STO instruction of 
the same variable can be replaced by an 
increment stack pointer instruction, be- 
cause the variable is still on the stack. How- 
ever, if the LOD instruction has a label, 
ie: is being referenced somewhere in the 
program, we cannot be sure that the STO 
instruction is always executed immediately 
before the LOD instruction. 

Other sources of peephole optimization 
are the replacement of specific operations 
by more efficient instructions. Addition and 
subtraction of small constants (less than 4) 
occur frequently in array subscripts and loop 
counters. They can be replaced by repeated 
increment or decrement instructions. Some 
p-codes are translated into in line 8080 code 
instead of a call to runtime routines. Table 
4 is a summary of peephole optimization 
used in the translator. Note that the opti- 
mized code always takes less memory space 
than the unoptimized code. 

An Example 

The various modules of the compiler sys- 
tem have been described. Now let us look at 
a complete program example. Listing 1 
shows the compilation, translation and exe- 
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cution of a sample Pascal program. The pro- 
gram is stored in a disk file with file name 
T4. It is a sorting program that uses a binary 
tree algorithm. As mentioned before, it is 
more efficient than a bubble sort algorithm. 
The two subroutines in this program will 
be used in our next version of the translator 
(written in Pascal). The main program begins 
by asking the user to input an integer K (K 
must be less than 110) for the number of 
items to be sorted. It then reads the K+1 
bytes of data starting from hexadecimal 
memory location 1A00 (the location where 
runtime routines are stored). The data 
items are read one at a time and procedure 
ENTER is called to build a binary tree with 
these items. Procedure TRAV is then called 
to traverse the tree recursively in the "left 
subtree. .root.. right subtree" fashion and the 
data with sorted order is placed in array S. 
Finally, array S is printed. 

The p-compiler generates 145 p-codes (0 
to 144) for this program. Afterwards, it uses 
a CHAIN statement (North Star BASIC) to 
load the translator program from disk, and 
overlays the compiler. The translator begins 
by asking the user to input memory ad- 
dresses of runtime routines, p-code pro- 
gram, output 8080 code and data stack. At 
the end of the first pass, 20 address refer- 
ences are recorded. After sorting, it is found 
that there are only 15 actual labels. Output 
from the second pass of the translator is a 
cross-reference of p-code program counter 
and memory addresses of the corresponding 
translated 8080 code. The leftmost col- 
umn is the p-code program counter. Hexa- 
decimal memory addresses are printed in 
groups of 15 per line. With the exception 
of the first one, only the two low order 
hexadecimal digits are printed. At the end 
of the second pass, 1 1 forward references 
are recorded. A total of 766 bytes of 8080 
code are generated. Compared to the size 
of the p-code program, the translated code 
is 1.32 times larger. This ratio usually 
ranges between 1.05 and 1.35, depending on 
program structure and the types of state- 
ments used. 

After translation is completed, control is 
transferred to the disk operation system 
(DOS). The runtime routines are loaded 
from the disk file, PAS. LIB, to hexadecimal 
memory location 1A00. Then execution 
may begin by typing a JPxxxx command 
(jump to xxxx), where xxxx is the starting 
hexadecimal memory address of the trans- 
lated code. In listing 1, two separate runs 
are shown: the first one sorts eight numbers 
(K+1 with K = 7) and the second sorts 21 
numbers. The user may get back to BASIC 
by typing JP2A04, where 2A04 is the entry 
point of BASIC. (Thecommand !CHR$(129) 



T$ — table of p-code address labels 

D$ — table of 8080 address corresponding to address labels in array T$ 

E — table of forward references 

W — count of address references 

WO — count of actual labels 

G — count of forward references 

K — p-code instruction counter 

X — memory location of current p-code 

P — 8080 program counter of the translated code 

F — current op code 

V — =1 means indexed load or store 

RO — =1 means current p-code is being referenced 

U — program counter of the next referenced p-code 

Table 5: Table of important variables and arrays in the translator program 
shown in flowchart form in figure 2. 

P-CODES STARTS AT 8600 
WANT C00E PRINTEOTH 

Listing I: Compilation 
and translation of a 
sample Pascal program. 
A t the end of the trans- 
lation, the ratio of p- 
code to 8080 code is 
determined for refer- 
ence purposes. 



8 


?*T4 


e 


< PGM -- SORTING BY BINARY TREE > 


e 


UAR I, J, K,N, NEW INTEGER, 


i 
i 

i 


T,L,R-S ARRAYC118I OF INTEGER; 


PROC ENTER<N>; 


i 


UAR J: INTEGER; 


2 


BEGIN J =0, 


5 


REPEAT 


5 


IF N<=T[J3 THEN 


9 


IF Lt J3O0 THEN J = LIJ3 


17 


ELSE BEGIN LCJ3 ■ "NEW; J «fl END 


24 


ELSE IF RCJ3O0 THEN J =R[JJ 


32 


ELSE BEGIN RtJ3'=NEW; J-»0 END 


39 


UNTIL J=8, 


43 


T[NEW3=N;NEW =NEW+1 


48 


END; 


51 




51 


PROC: TRAU<J); < TRAUERSE THE TREE ! 


51 


BEGIN IF LCJ3O0 THEN TRAU<L[ JJ )i 


62 


SCK3 =Tt J];K =K+1; 


78 


IF RCJ3O0 THEN TRAU<R[J3) 


79 


END; 


88 




88 


BEGIN <MAIN> 


88 


T[0] =255;NEW =0; 


86 


RE A0'.K#); WRITER 13, 18); 


92 


FOR I =8 TO K 00 BEGIN 


99 


LCI I =0;Rtn =8; ENTER<MEMC I+551A083 ) 


116 


K =8; TRAU<6); 


121 


FOR 1=6 TO K-l DO WRITE<' ',SCI3#V. 


148 


WRITE< 13,16) 


144 


END. 


INTERPRET I ), OR TRANSLATE< T >?T 



END, 



*** P-CODE TO 8686 TRANSLATION *** 
A00R (HEX) OF PAS LIB 1A86 

AD0R <HEX) OF P-CODE ' 6888 
ADDR <HEX) OF OUTPUT 8886 PGM 6866 
STACK START ADOR ( HEX ) 5866 
STACK END ADDR <HEX) 7FFF 

26 REFERENCES 

15 ACTUAL LABELS 

& 6889 0C 6C 12 17 10 23 29 31 34 3B 41 49 4F 51 
15 6853 5E 66 6C: 6F 75 70 85 8A 98 93 99 Al A6 A9 
36 6866 B6 BE C4 C7 CO 05 DO E£ E8 EE F3 F6 FD 85 
45 698B 13 IB 21 IE 26 29 29 2F 35 30 42 45 4C 52 
68 695A 62 64 6C 72 7A 82 8A 98 80 95 9B A3 A8 AB 
75 6962 B8 CO C8 CA CD 03 08 DE E4 E9 EF F2 F8 FE 
98 8A81 67 0A 0F 15 IB IE 24 27 2E 34 39 3F 45 4A 
185 6A56 56 5C 5F 62 68 6A 78 73 79 7C 7E 83 89 8E 
128 6A94 96 9B Al A7 AD AA AO B3 B6 BD C3 C6 CC 02 
135 6AD5 OB DE E4 E7 E9 EF F2 F8 FB FE 
11 FORWARD REFERENCES 
P-CODE. 145 INSTRUCTIONS 
8888 . 766 BYTES 
P-CODE 8686 = 1 3266897 
* END TRANSLATION * 
BYE 
*LF PAS. LIB 1A88 

*JP0806 

?? 

29 34 34 35 43 43 235 242 
*JP0886 
?28 

8 1 5 25 29 29 32 33 34 34 35 35 48 43 43 112 113 261 235 242 244 
*JP2A64 
READY 
!CHR*< 129) 
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is an immediate BASIC statement used to 
turn off the printer.) 

Summary 

Compilers for high level languages are 
large, nontrivial programs. Their implemen- 
tation usually requires a significant amount 
of computer system resources and human 
effort. Although our available system re- 
sources were limited, both in hardware and 
software, we managed to finish the boot- 
strap compiler within a relatively short 
time period. The reason is obvious: The 
Pascal subset we implemented is small. We 
followed the same approach professionals 
use for implementing portable Pascal com- 
pilers on mainframe computers. Syntax dia- 
grams, which define the subset language, are 
used to construct the syntax directed, top- 
down parser of the compiler. The generation 
of p-code is also syntax directed. P-code is 
relocatable and portable, and its interpreter 
can be easily implemented on most micro- 
computers. 

There are several features that are unique 
to our compiler project. First, the bootstrap 
compiler was written in BASIC (North Star 
disk BASIC). Although BASIC is not an ap- 
propriate language for compiler writing, it is 



BYTE Listing Service 

offers the 

"Tiny" Pascal Compiler 



The p-code to 8080 conversion program (written in North Star BASIC), 
the 8080 runtime routines, and a reprint of the 3 part article "A 'Tiny' Pascal 
Compiler" are available from the BYTE Listing Service for $3 postage paid. 
Please use the coupon below and order BYTE Listing #LSI00. 



Please send copies of BYTE Listing #_ 

Check Enclosed 

Bill my BAC # 

Bill my MC # 

Name 

Street 

City 



.at: 



. Exp Date. 
. Exp Date. 



.postpaid. 



_ State . 



. Zip Code . 



BYTE Listing Service, 70 Main St, Peterborough NH 03458 

You may photocopy this page if you wish to keep your BYTE intact. 
192 November 1978 © BYTE Publications Inc 



the only high level language available in our 
system. Its ability to perform recursive func- 
tion calls proved essential in simplifying the 
implementation of the compiler. Secondly, 
instead of writing a p-code interpreter in 
assembly language, a p-code to 8080 ma- 
chine code translator was written in BASIC. 
The translated code can be expected to run 
more than twice as fast as interpreting p- 
codes. A p-code interpreter with debug facil- 
ities was also written (in Pascal). It can be 
used to debug p-code programs. Thirdly, 
minor extensions to the subset language 
were implemented. Absolute addressing of 
memory locations and machine language in- 
terface are desirable features for microcom- 
puter systems. The availability of hexadeci- 
mal constants and 10 conversions provides 
much user convenience. 

Presently, the bootstrap compiler is very 
slow. It compiles at the rate of about eight 
lines per minute for a very dense Pascal pro- 
gram (using North Star BASIC with a 2 MHz 
8080 processor). With some refinement in 
the compiler and runtime routines, the 
Pascal version of the compiler can be ex- 
pected to run 25 times faster, or approxi- 
mately 200 lines per minute. 

Completion of the bootstrap compiler is 
only a milestone in our compiler project. 
There are many tasks still to be done. 
Logically the next step is to write the trans- 
lator and then the p-compiler in the Pascal 
subset and compile them using the BASIC 
version of the compiler. Since the com- 
piler source and p-codes are big, there 
may be a minor problem in memory man- 
agement. It may be necessary to write the 
p-codes onto disk to save memory. After 
these two programs have been debugged, any 
further development can be done in Pascal 
without the BASIC interpreter. It would be 
quite interesting to have the compiler (in 
object code) compile itself (in source code) 
and use the output object code to compile 
itself again. After each compilation, the ob- 
ject code could be compared with the previ- 
ous one to provide a means of verification. 

More Pascal features or extensions can 
be implemented one step at a time. They 
may include character type and pointer type 
variables, disk 10 capabilities, floating point 
arithmetic, multidimensional arrays and 
built-in functions. It is also necessary to im- 
prove the error diagnosis and recovery 
scheme of the compiler. Further develop- 
ment should be aimed at user convenience. 
A dynamic debugging package that can dis- 
play and alter the values of variables as 
specified by name at runtime would be 
desirable. Ultimately, we hope to see a 
Pascal system that is as convenient and easy 
to use as an interactive BASIC system." 




New Modem 

Provides Cost Effective 

Network Control 

The 2400 DCM, Diagnostic Con- 
trolled Modem, provides control of a 
communications network. The diagnos- 
tics are contained within the master and 
remote site modems and provide a 
secondary channel with command mode 
procedures. Test and control of the 
remote site modems are performed over 
this secondary channel without inter- 
ference to mainstream transmission. 

Standard features include large scale 
integration logic, built-in test pattern 
generator and detector, EIA standard 
RS-232 interface, and on line compati- 
bility with Bell system 201 B and 201C 
data sets. 

The 2400 DCM lines of modems 
range in price from $800 to $1600. Con- 
tact Penril Corp, 5520 Randolph Rd, 
Rockville MD 20852. • 
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New Modem Assembly Houses 
Two ComData Series 330 Modems 



Printer Interfaces for SOL Computer 




Two new printer interfaces for the 
SOL computer have been announced by 
Processor Technology Corp, 7100 
Johnson Industrial Dr, Pleasanton CA 
94566. 

The SOL Hytype I mounts inside 
any Diablo Series 1200 printer, connec- 
ting it directly to the back of the SOL. 
Similarly, the SOL Hytype II printer 
interface works with the Diablo Series 
1300 printer. The installation package 
includes a fully assembled, tested and 



burned in printed circuit board, software, 
all cables, and mounting hardware. The 
printer can be restored to its original 
condition if required. 

Hytype driver software is included on 
a CUTS format cassette along with a 
source listing. The driver software may 
be modified to suit a particular applica- 
tion. 

The price for both the Hytype I and 
Hytype II is $150." 

Circle 580 on inquiry card. 




The 330-2R-0 modem assembly 
houses two ComData Series 330 modems 
and provides display of four control 
functions and two data functions. The 
assembly may be used to house two 300 
bps modems, one 300 and one 1200 bps 
modem, two 1200 bps modems, or one 
1200 bps modem with reverse channel. 
The 300 Series modems are Bell 113B 
or 202 compatible and are available for 
leased line or auto answer applications. 
Since the assembly is compatible with 
the 330 rack mount series, its use at 
the terminal end permits maximum in- 
terchangeability of modems at both 
ends of the communications link. The 
330-2R-0 is priced at $150. The 330 
Series modem prices range from $150 to 
$225. Contact ComData Corp, 8115 N 
Monticello Av, Skokie IL 60076." 

Circle 582 on inquiry card. 

Speech Recognition System 

The SR/8 is a microprocessor speech 
recognition system that identifies up to 
16 spoken words or phrases and which 
can be interfaced to any computer 
system. The SR/8 is trained for indi- 
vidual speakers and vocabularies by 
hearing each of the vocabulary words or 
phrases several times. From this training 
data, the SR/8 computes a prototype 
pattern describing each voiced input. 
These prototype patterns are then used 
to identify new spoken inputs via a 
decision process. 

The system also has the capability 
to reject voice inputs that are not 
acoustically close to the prototype 
patterns derived during training, such 
as commands not in the vocabulary set 
or extraneous noises. 

The system is available for $550 or as 
a self-contained, stand alone system 
with power supply and control panel 
for $975. Contact Phonics Inc, POB 
62275, Sunnyvale CA 94087." 

Circle 581 on inquiry card. 
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What's New? 



Conductive Foam Protects 
Static Sensitive Components 



New AC Power Conditioner 




The new Voltector Series 5 AC 
power conditioner protects microcompu- 
ters and other sensitive electronic equip- 
ment from power line noise and high 



energy transients, saving the cost of a 
dedicated line. The Series 5 provides 
both common and transverse mode pro- 
tection against RF (radio frequency) 
noise and against the destructive surges, 
spikes and transients that enter a build- 
ing on the primary power line servicing 
it. 

The conditioner is equipped with a 
green pilot light to indicate ready. It 
limits up to 2500 V spikes to safe levels 
and provides attenuation of frequencies 
above the line frequency. The Series 5 is 
internally fused and rated for 5, 10, 15 
and 20 A at 1 20 V from 50 to 400 Hz. 

Prices are: $169 5 A 0.6 kVA, $195 
1 A 1.2 kVA, $248 1 5 A 1 .8 k VA, and 
$327 20 A 2.4 kVA. Units are covered 
by a 5 year warranty. Contact Pilgrim 
Electric Company, 29 Cain Dr, Plain- 
view NY 11803." 

Circle 614 on inquiry card. 



New EROM-Erasing Ultraviolet Lamp 




The introduction of a new erasable 
read only memory erasing ultraviolet 
lamp has been announced by Spec- 
tronics Corp, 956 Brush Hollow Rd, 
Westbury NY 11590. Designated the 
Spectroline PE-24T, the unit will erase 



up to nine integrated circuits in 12 
minutes. The double tube construction 
and specular reflector provide broad, 
intense and uniform ultraviolet dis- 
tribution. 

Safety features include two high 
intensity ultraviolet tubes fully shielded 
within an anodized aluminum housing, 
and a safety interlock to prevent the 
unit from operating when the tray is 
not fully inserted. 

A conductive foam pad holds the 
integrated circuits in place during ex- 
posure and prevents electrostatic build- 
up while protecting the integrated 
circuits from possible static change. A 
60 minute timer is included for auto- 
matic shutoff of the unit." 

Circle 615 on inquiry card. 




Electrically conductive foam for 
packaging integrated circuits, hybrid 
circuits, CMOS, microprocessor chips 
and other static sensitive devices has 
been introduced by Charleswater Prod- 
ucts Inc, 3 Walnut Park, Wellesley MA 
02181. 

The foam is an electrically conduc- 
tive packaging material that protects 
devices affected by both physical shock 
and static discharge. Available in low 
density for cushioning and in high 
density for inserting leads directly, the 
foam is unaffected by relative humidity. 
This conductive foam is available in 
thicknesses from 0.125 to 2.25 inches 
(0.32 to 5.72 cm) in 25 by 75 inch 
sheets (63.5 by 190 cm). Prices start at 
$18.50 per sheet. Literature and samples 
are available on request." 

Circle 616 on inquiry card. 



Self-Contained Power Desoldering System 




The new Pacenter series of equip- 
ment has been announced by Pace Inc, 
9329 Fraser St, Silver Spring MD 2091 0. 
The Model PC-20 D-Sodr System is the 
first equipment to be marketed in this 
series. 

The PC-20 is a lightweight, self- 
contained power desoldering system. 
Incorporating Pace's "whisper quiet" 
minipump, the under IVi pound (3.4 kg) 
system provides low cost operation with 
high performance. 

The PC-20 features Pace's Sodr-X- 
Tractor handpiece with "Thermo Drive" 
heat control. The power source provides 
a variable AC output for tip tempera- 
ture control; vacuum supply with quick 
connect vacuum output; dual filtration 
system including plug-in filter; auxiliary 
ground lug; and foot pedal controlled 
operation. A hot cubby is provided for 
holding the handpiece and an assort- 
ment of Pace Super Tips is furnished 
with each system." 

Circle 61 7 on inquiry card. 
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THE BEST FOR BOTH WORLDS 

Factory prime electronic equipment for both the 
discerning hobbyist and the professional 



TheNew 
Hobby World 
Catalog 



Your source for factory prime, professional 
quality equipment. Computers, add-on Poards, 
IC's, sockets, resistors, supplies, tools, test 
equipment, Pooks, and more. Shop your Puy list 
at HoPby World. You'll find what you want, and at 
a solid savings. 



This month's specials. 



16K MEMORY ADD-ON FOR APPLE 
ORTRS-80 

Hobby World price is only $128.00 (specify when 
ordering) 

NEW FROM SSM.THE CB-1 8080 CPU BOARD ATA 

HOBBY WORLD SUPER SPECIAL. (See SSM ad for specs) 
It's Loaded. It's Blue. IT'S ONLY $119.95 

THE NEW ELENCO 3V 2 DIGIT SOLID 
STATE MULTIMETER 

The ultimate in performance: measures resistance to 
.01 ohms, voltage to 100 micro-volts, current to one 
micro-amp. Assembled and tested, with 2-Year 
warranty. Lists at $99.95. Hobby World: $74.95 

WAHL ISO-TIP CORDLESS SOLDERING IRON 

Includes ni-cad batteries and wall plug transformer. 
Lists at $19.95, but Hobby World has it for $14.95! 

S-100 WIRE WRAP BOARD 

Over 3600 holes, for super versatility. Provisions for 4 
regulators. Double-sided, plate-through. All S-100 pins 
labelled for number and signal. The PT-1, Hobby World 
Price: Only $30.00 



Hobby World Carries TAB Books! Affordable books for 
the hobbyist. Hobby World helps out with a 10% 
discount. (Order by number, and don't forget the 10% 
discount) 

Computer Circuits and How 
They Work # 538 



Hobby World 

19355 Business Center Drive # 6 

Northndge. CA 91324 



TELEPHONE ORDERS 
Inside Calif: 213 886-9200 
Outside Calif: 800 423-5387 



Beginner's Guide to 
Computer Logic 

Computer Technician's 
Handbook 

Build Your Own Working 
Robot 

Programming 
Microprocessors 

Beginner's Guide to 
Computer Programming 

Digital Electronics: 
Principles and Practice 

Microprocessor/Micro- 
programming Handbook 

Computer Programming 
Handbook 



*548 



*554 



*841 



# 985 



*574 



*585 



# 785 



*752 



LIST PRICE 

$5.95 
$5.95 
$9.95 
$5.95 
$6.95 
$9.95 
$5.95 
$6.95 
$9.95 



Order by mail. Just write. Or order by phone. Toll free outside 
California 

SEND ME A CATALOG! 



Address 



City State 

Satisfaction 100% Guaranteed 




Circle 1 70 on inquiry card. 



SEND ME THE FOLLOWING SPECIALS! 






Item 


Quantity 


Price 




















Postage/Handling 


S1 50 







California Residents add 6% Sales Tax 
Charge My MC # 

VISA 
Signature 



Expiration. 
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What's New? 



SOS Modular Solder and Desolder 
System 



Shielded Motherboard Compatible with S-100 Computer Systems 

glass epoxy. The board is designed to 
eliminate bus noise caused by unwanted 
coupling between adjacent lines on the 
motherboard in S-100 computer sys- 
tems. The use of substantial ground 
traces between adjacent bus lines on this 
board eliminates line to line coupling. 
The motherboard comes in a 16 slot 
configuration, fits any standard chassis 
and requires no soldering. Price for the 
motherboard is $190 assembled and 
tested and $150 in kit form. For more 
information contact Artec, 60S Old 
County Rd, San Carlos CA 94070." 

Circle 637 on inquiry card. 




Compatible with the S-1 00 computer 
systems, the Artec shielded motherboard 
is made of 0.125 inch (0.32 cm) FR4 



Microcomputer Training and Development System 




The TDS-M68 microcomputer train- 
ing and development system offers the 
personal computer enthusiast an 
integrated system complete with micro- 
computer, self-teaching lab manual, text- 
book and experimenter's lab package. 
This complete and self-contained system 
brings together all the ingredients needed 
for a hands-on training course aimed at 



those who need to develop working 
capability with microcomputers. 

The system uses the M6800 micro- 
computer and features 2 K bytes of 
memory (expandable to 8 K bytes by 
simply adding the memory integrated 
circuits), a lab manual that guides the 
user step by step through the learning 
process, a lab package that includes 
computer devices (LEDs, relays, small 
motors, etc) that are interfaced to and 
controlled by the computer, plus a prac- 
tical, applications oriented textbook 
covering programming, interfacing and 
application concepts. An instructor's 
guide and overhead transparencies are 
also available. 

Six general purpose IO ports, util- 
izing the SwTPC bus configuration, 
accept a line of interface boards that 
includes parallel and serial IO ports, 
cassette interface, interrupt timer, 
calculator module, erasable read only 
memory programmer, etc. 

All items are available separately or 
as a total package. A descriptive bro- 
chure is available from Technical Devices 
Ltd, 1138 Main St, Winnipeg, Manitoba 
CANADA R2W 3F3." 

Circle 638 on inquiry card. 



Microcomputer Programming Home 
Study Course 




A home study course in microcom- 
puter programming for beginners is avail- 
able from Logical Services Inc, 1 080H 
E Duane Av, Sunnyvale CA 94086. The 
Modu-Learn course presents systematic 
software design techniques and struc- 
tured programming in ten instructional 
lessons complete with problems, solu- 
tions, and practical examples in 8080 
and 8050 assembly language. Back- 
ground material on microcomputer ar- 
chitecture, hardware and software trade- 
offs and useful reference tables are in- 
cluded in this book of over 500 pages. It 
is conveniently bound in a notebook for 
easy reference. 

The price is $49.95." 

Circle 639 on inquiry card. 




The SD5 modular solder and de- 
solder system consists of a 1 pound 
(0.45 kg) spool of hermetically sealed 
MIL spec solder with a D5 desolder 
wick dispenser tool snapped into the 
core of the spool. The SD5 is a simple, 
practical solution to the problem of 
alternating between soldering and de- 
soldering. The unit is completely refill- 
able. 

The design of the removable D5 
desoldering tool allows it to retreat or 
snap in or out of the solder spool for the 
convenience of the user. The tool has a 
2 1 /2 inch (6.3 cm) heat resistant Teflon 
probe permitting pinpoint wick applica- 
tion even in densely packed electronics. 

All components of the SD5 system 
are available packaged for sale separately 
as well as complete units. Solder is pro- 
vided in 16, 18 and 21 gauge in the 
following alloys: 63/37 (eutectic), 60/ 
40, 50/50 and 40/60. The wick is avail- 
able in two gauges, 0.06 inch and 0.10 
inch (0.15 and 0.25 cm) to cover all 
desoldering requirements. 

For more information contact Chem- 
tronics Inc, Solder Products Division, 
45 Hoffman Av, Hauppauge NY 11787." 

Circle 640 on inquiry card. 



New Wire Wrap Panel and Card Catalog 

I ^ '^^M&L 




EECO ALA IS . PANELS, CARDS 




This 28 page brochure covers EECO's 
newest pin in board type ALA wire wrap 
panels, cards, drawers and frames. Prod- 
ucts are documented with photos, de- 
scriptions, specifications, outline draw- 
ings and prices. 

Write EECO, 1441 Chestnut Av, 
Santa Ana CA 92701 for this brochure." 

Circle 641 on inquiry card. 
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PLACE ORDERS TOLL FREE: 



800/421-5809 Continental U.S. 
800/262-1710 inside California 



THE DISCONTINUED 
xcRe^APHc KITS 
ARE STILL AVAILABLE 
WHILE SUPPLY LASTS* 



MICROPROCESSORS 
F8 

Z80 

Z80A 

CDP1802CD 

2650 

AM 2901 

6502 

6800 

6802 

8008-1 

8035 

8035-8 

8080m 

8085 

TMS9900TL 

8080A SUPPORT DEVICES 

8212 

8214 

8216 

8224 

8224-4 

8226 

8228 

8238 

8243 

8251 

8253 

8255 

8257 

8259 

8275 

8279 

USRT 

S2350 

UARTS 

AY5-1013A 

AY5-1014A 

TR1602B 

TMS601 1 

IM6402 

IM6403 

6800 PRODUCT 

6810P 
6821P 
6828P 
6834P 
6850P 
6852P 
860P 
6862P 
687 IP 
S875P 
J880P 
68B10P 

KIM 

6102 

6502 

6520 

6522 

6530 

6530-002 

6530-003 

6530004 

6530-005 

6532 

CHARACTER GENERATORS 



Upper (-12^5) 
Lower (-12 ±.5) 
Upper (5volt) 
Lower (5 voltj 
Up Scan 
Down Scan 



2513 

2513 

2513 

2513 

MCM6571 

MCM6571A 

PROM'S 

1702A 

2708 

2716(5+12>TI 

2716 5v| INTL 

2758(5vl 

DYNAMIC RAMS 

416D/41 16 

2104 

2107B-4 

TMS4027 

MM5270 

MM5280 

STATIC RAMS 

21L02 

21L02 

2101-1 

2111-1 

2112-1 

2114L 

2114L 

TMS4044 

TMS4044 

4200A 



16.95 
20.00 
25.00 
17.95 
19.95 
20.00 
11.95 
16.95 
25.00 
12.95 
20.00 
21.00 
10.00 
23.00 
49.95 



2.90 
4.65 
2.75 
4.30 
995 
2.75 
6.40 
6.40 
8.00 
7.50 
20.00 
6.45 
20.00 
20.00 
75.00 
18.50 



6.25 
8.25 
5.25 
5.95 
9.00 
9.00 



4.00 

6.60 

11.25 

16.95 

8.65 

11.00 

9.25 

12.00 

28.75 

8.75 

2.50 

6.00 



8.00 
11.95 
10.00 

9.25 
15.95 
15.95 
15.95 
15.95 
15.95 
17.95 



6.75 
6.75 
9.75 
10.95 
10.95 
10.95 



6.00 
8.95 
25.00 
38.00 
23.40 

.6.00 
4.00 
3.95 
4.00 
450 
3.60 



1.50 
1.75 
2.95 
3.25 
2.95 
9.50 

10.50 
8.95 
9.95 

10.95 

FLOPPY DISC CONTROLLER 

1771B01 
1781 

KEYBOARD CHIPS 

AY52376 
AY53600 
MM5740 
MM5743 



1-24 25-99 



1.20 
1.50 
2.60 
3.00 
2.65 
8.00 
9.00 
8.00 
8.75 
9.25 



39.95 
69.95 



13.75 
13.76 
18.00 
18.00 




EXPANDO-32 KIT 
Uses 4115 (8Kx1) 
Dynamic RAM's, can be 
expanded in 8K increments 
up to 32K. 

8K $179.00 

16K $255.00 

24K $325.00 

32K $400.00 



EXPANDO-64 KIT 

Uses 4116 (16Kx1) 
Dynamic RAM's, can be 
expanded in 16K increments 
up to 64K. 

16K $260.00 

32K $579.00 

48K $757.00 

64K $925.00 



ffecippkz ii 
w computer 

One of the best "Total Package" 
home and business computers on 
the market. "Basic" in ROM, 
Color Graphics, Floating Point 
Basic Package, etc. 

I6K version only $1,095.00 



4116 (16Kx 1, 300ns) 
MEMORY EXPANSION KIT 

Dynamic RAM chip can be 
used for expanding APPLE II 
or TRS-80. Instructions incl. 
8 for $98.00 



EPR0M BOARD KITS 

RAM'N'ROM 

(16K any EPROM) $117.00 

MR-8 (1 K RAM, uses 

27 08) $99.50 

MR-16 (1 K RAM, uses 

2716) $99.50 

EPM-1 (uses up to 4 K 

of 1702) $59.95 

JG8/16 (uses 2708 or 

2716) $59.95 



THE PIGGY IS COMING! 




JADE PARALLEL/SERIAL 
INTERFACE 

S-100 compatible, 2 serial 

I/O ports, 1 parallel I/O. 

Kit JG-P/S $124.95 

Ass. & Tested 

JG-P/SA $179.95 

Bare Board 

with manual $30.00 



FLOPPY DISK INTERFACE 

JADE FLOPPY DISK (Tarbell 

board) 

Kit $175.00 

Assm. & Tested $250.00 

S. D. Computer Products 

"Versa Floppy" 

Kit $159.95 

Assm. &. Tested $189.95 



MOTHER BOARDS, 
S-100 STYLE 

9 -Slot "Little Mother" 
Kit $85.00 

Assm. & Tested $99.00 

Bare Board $35.00 

13-Slot with front panel slot 
Kit $95.00 

Assm. & Tested $110.00 
Bare Board $40.00 

22-Slot 
Assm. & Tested $149.00 



GOLD PLATED 

S-100 EDGE CONNECTORS 

Soldertail $3.25 each 

10 for $30.00 
Wire Wrap $4.50 each 

10 for $40.00 



Computer Products 



4901 W. ROSECRANS AVENUE 
Department "B" 
HAWTHORNE, CALIF. 90250 




Cards 
Welcome 



Cash, Checks, Money Orders, and Credit Cards 
accepted. Add freight charge of $2.50 for orders 
under 10-lbs. Add 6% sales tax on all parts 
delivered in California. Discounts available at 
OEM quantities. 

WRITE FOR OUR FREE CATALOG ! 



JADE 8080A 

with full documentation 
Kit $100.00 

Assm. & Tested $149.95 
Bare Board $30.00 



JADE Z80 

with provisions for ONBOARD 
2708 and POWER ON JUMP 

2 MHz 
Kit ~"~ $135.00 

Assm. & Tested $185.00 

4 MHz 
Kit ""■"" $149.95 

Assm. & Tested $199.95 
Bare Board $35.00 



MD 690a CPU BOARD 

S-100 Compatible 6800 MPU 
IK x 8 RAM, PROM 
expandable to 10K. 

$199.95 



TU-1 



Convert your T.V, set into 

Video Monitor 

Kit $8.95 



JADE VIDEO INTERFACE 

S-100 Compatible Serial 
Interface with Sockets Included. 
Kit $117.95 

Assm. & Tested $159.95 

Bare Board with 
manual $35.00 



SHUGART DISK DRIVES 




SA400 



$295.00 



Single-density 5W', 35 track 
drive. 



$495.00 

floppy disc 
$750.00 

Includes SA801 R disk drive, 
10" x 10" x 16" cabinet, 
power supply, data cable, fan, 
AC line filter. 



SA801R 

Single-sided 8' 
drive. 

DM 2700 S 



STATIC RAM BOARDS 
JADE 8K 

Kit JG8K (450ns) $125.95 

Assm. & Tested 

JG8KA (250ns) $139.75 

Kit JG8K (250ns) $149.75 

Assm. & Tested 

JG8KA (250ns) $169.75 

Bare Board without 

parts $25.00 

16K -Uses 2114's (lo power) 

Assm & Tested 

RAM 16 (250ns) $375.00 

Assm. & Tested 

16 B (4 50 ns) $325.00 

Mem-2 Kit (2 50 ns) $285.00 

16K Static with memory 

management 

Assem.& Tested 

RAM 65 (250ns) $390.00 

Assm. & Tested 

RAM 65B (450ns) $350.00 

Seals 32K 

Assm. &. Tested 

JG3 2 (2 50 ns) $795.00 

Assm. & Tested 

JG32B (450ns) $725.00 

Kit JG32K (250ns) $575.00 



Circle 195 on inquiry card. 
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What's New? 



PERIPHERALS 



New Color Graphics Data Terminal 




This standard graphic data terminal, 
designated 8001 G, is an addition to the 
Intecolor 8001 product series. The stan- 



dard features of the terminal are: com- 
plete graphic software, selection of eight 
foreground and background colors, 19 
inch color video tube, selectable bps rate 
to 9600, RS-232C connection, 48 lines 
and 80 characters per line, page roll, in- 
sert and delete — character or line, and 
64 ISA special characters. The graphic 
software allows the user to plot bar 
graphs in both horizontal and vertical 
directions, plot points, lines and vectors 
by specifying the coordinates in a matrix 
of 160 by 192. Each graphic mode is 
specified by codes that can be initiated 
by keyboard or host computer through 
RS-232C. The 8001 G is priced at $2750 
in quantities of one to 24 or $1925 on a 
cash basis or in large quantities. For fur- 
ther information contact Intelligent Sys- 
tems Corp, 5965 Peachtree Corners 
E.NorcrossGA 30071.- 

Circle 571 on inquiry card. 



Complete Dumb Terminal on an 
S-100 Board 



Voice Input For Apple II Computer 



Automatic Answer and Dial Modem 
for LSI-11 

An automatic answer and dial, low 
speed modem for the Digital Equipment 
Corp (DEC) LSI-11, LSI-11/2, and 
PDP-1 1 /03 computer families is available 
from Nortek Inc, 2432 NW Johnson, 
Portland OR 97210. The complete 
system, contained on a dual width 
board, provides computer controlled 
answering and origination of data 
communication functions when used in 
conjunction with a TELCO CBS type 
DAA unit. Software selectable trans- 
mission rates include 110, 134.5, 300, 
and 600 bps. Number of data bits and 
parity are also software selectable, 
enabling use with most available data 
communications terminals. Emulating 
a DEC DLV-11E serial interface, the 
modem is software transparent to the 
TR-11 V3 and TSX operating systems 
when used in automatic answer mode. 

The basic unit includes interconnect- 
ing cable for the DAA, software for an 
automatic dialing device handler, and is 
priced at $650. Additional software is 
available for intelligent terminal use." 

Circle 572 on inquiry card. 




The Naked Terminal is an S-100 
module that functions with a keyboard 
and video monitor. It contains a micro- 
processor with memory, software drivers 
and internal bus and displays 80 charac- 
ters by 24 lines, using both upper and 
lower case characters in a 5 by 7 font. 
It features half duplex, full duplex and 
a block mode which allows editing be- 
fore transmission. Editing is aided by 
an addressable cursor. Switch selectable 
features include black on white or white 
on black, blinking or nonblinking under- 
line cursor, and variable bps rates. Soft- 
ware is not required. 

The terminal can be configured by 
a dual-in-line package switch to drop 
into an existing system, replacing the 
serial input and output (IO) card and 
stand alone terminal without making 
any changes to software. 

The Naked Terminal is completely 
assembled, socketed, tested and burned 
in, and carries a full year guarantee. For 
more information about this terminal, 
write to Dynabyte Inc, 4020 Fabian, 
Palo Alto CA 94303." 

Circle 573 on inquiry card. 




A new voice data input unit for the 
Apple II computer has been announced 
by Heuristics Inc, 900 N San Antonio 
Rd, Los Altos CA 94022. Known as 
Speechlab Model 20A, it features a 
32 word vocabulary, fast real time 
response and the capability of multiple 
training samples for high accuracy. 

The unit complies with Apple II 
computer "smart" peripheral conven- 
tions and interfaces directly with user 
written BASIC programs. The program 
is contained on an on board program- 



mable read only memory which is 
automatically executed by the Apple II 
monitor program when speech input is 
desired. 

A high fidelity microphone and a 
user manual with six demonstration 
programs (including Mastermind, black- 
jack and Shooting Stars) written in 
Apple BASIC are included. The price is 
$189 and the unit can be obtained from 
Heuristics, 900 N San Antonio Rd, 
Los Altos CA 94022." 

Circle 574 on inquiry card. 
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Introducing 

the simple 

TRS-80 Up-grade 



Fast, easy, guaranteed 
expansion to 16K 
at less than half the 
price of Radio Shack. 

Ithaca Audio makes 
it simple 

No false starts and finding you need 
some little item or special tool. Our'Kit 
contains all the parts: 8 prime dynamic 
RAMs and a complete set of preprogrammed 
jumpers. No matter which model you have 
(even if you later purchase Level II software), 
you're covered. 

Complete Instructions 

Our easy-to-follow directions cut instal- 
lation time to just minutes. You can do it 
yourself — with no soldering! All you need is 
a household screwdriver. 

100% Guarantee 

Like our kit, simple: if a part ever fails, we 
replace if, FREE. 




I 

a 



Available now, only $140 

Order from your favorite retailer. If by 
chance he hasn't stocked them yet we'll ship 
him your Kit right away. 

For technical assistance call or write to: 

ITHACA 
AUDIO 

Phone: 607/273-3271 

P.O. Box 91 Ithaca, New York 14850 



Available off-the-shelf at these fine computer dealers. 



AL: Huntsville: ComputerLand. 3020 University Drive. N.W., (205) 539-1200. CA: Berkeley: Byte Shop, 1514 University Ave.. (415) 845-6366 Marina DelRay: Base 2. 13480 Beach Ave.. 
(213) 822-4499. ML View: Digital Deli. 80 W El Camino, (415) 961-2670. DE: Newark: Computerland of Delaware, Astro Shopping Center, Kirkwood Highway, (303) 738-9656. FL: 
Tampa: Microcomputer Systems, 144 South Dale Mabry, (813) 879-4301. IL: Niles: Computerland, 9511 North Milwaukee Ave., (312) 967-1714. Oak Lawn: Computerland, 10935 
South Cicero Ave., (31 2) 422-8080 KS: Overland Park: Personal Computer Center, 381 9 West 95th St., (91 3) 649-5942. Wichita: Computer Systems Design. 906 North Main St., (31 6) 
265-1120. KY: Louisville: Computerland, 813-B Lyndon Lane, (502) 425-8308. MA: Cambridge: Computer Shop, 288 Norfolk St., (617) 661-2670. MD: Rockville: Computerland. 
16065 Frederick Rd ., (301) 948-7676. Ml: Royal Oak: Computer Mart, 1800 W. 14 Mile Rd (313) 576-0900. NJ: Budd Lake: Computer Labof New Jersey, 141 Route 46, (201) 691-1984 
Clark: S-100, 7 White Place. (201)382-1318. Iselin: Computer Mart of New Jersey. 501 Route 27, (201)283-0600. Succasunna: Computer Hut, 15 Route 10, (201)584-4977. NY: Buffalo: 
Computerland, 1612 Niagara Falls Blvd., (716) 836-651 1. Dewitt: Computer Enterprises, 3470 Erie Blvd. E., (315) 637-6208. Ithaca: Computerland of Ithaca, 225 Elmira Road, (607) 277- 
4888. New York City: Computer Mart of NY, 118 Madison Ave.. (212) 686-7923. Johnson City: Micro World, NYPENN Trade Center, RM 217, 435 Main Street, (607) 798-9800 OH: 
Cincinnati: Digital Design, 7694 Comargo Rd., (513) 561-6733. Dayton: Computer Solutions, 1932 Brown St.. (513) 223-2348. OK: Oklahoma City: Micronics. 2834 N.W. 39th St.. 
(405) 942-8152. TX: Austin: Computerland, Shoal Creek Plaza, 3300 Anderson Lane, (512) 452-5701 . Houston: Houston Computer Mart, 8029 Gulf Freeway, (713) 649-4188. UT: 
Orem: Johnson Computer Electronics, 699 N. 1060 W., (801) 224-5361. VA: Alexandria: Computers Plus, 678 So. Pickett St., (703) 751-5656. Arlington: Arlington Electronics 
Wholesalers. 3636 Lee Highway, (703) 524-2412. VT: Essex Junction: Computer Mart of Vermont, 159 Pearl St., (802) 879-1683. CANADA: Ontario: Mississaugua: Arlsia 
Microsystems, 1455 Gregwood Rd (416) 274-6033. Toronto: Computer Mart Ltd. 1543 Bayview Ave , (416) 484-9708. WEST GERMANY: Munich: ABC. Computer Shop, Schelling- 
strasse 33. 8000 Munchen 40. Microcomputer Shop, Toelzerstr 8, D-815 Holzkirchen ISRAEL: Haifa: Microcomputer Eng. Ltd., Haifa 31-070. 



Circle 190 on inquiry card. 
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Whal's New? 



MEMORY 



Software Controlled 
Display Formats 



8010 Bus Compatible 64 K Byte 
Programmable Memory 
Board Saves Space 




This space saving 64 K byte program- 
mable memory board has been intro- 
duced by GSI Systems, 223 Crescent St, 
Waltham MA 02154. The GSI Systems 
10046 64 K byte programmable memory 
board is a direct replacement for four 



Intel or National Semiconductor SBC 
8010 16 K byte programmable memory 
boards and frees space for boards with 
otherfunctions. Providinga475 ns access 
time and a 650 ns refresh, the 10046 is 
compatible with a standard SBC 8010 
backplane. Two serial IO ports capable 
of providing RS232C or current loop 
interface may be incorporated to permit 
the board to communicate with various 
peripherals, terminals and modems. 

The board provides all of the necessary 
logic and electronics to perform access- 
ing, reading, writing, transparent refresh, 
time out refresh, and direct memory 
access. Its logic resolves conflicts be- 
tween refresh and normal or direct mem- 
ory access operations so that both cannot 
occur simultaneously. The 10046 can be 
driven by any Intel or National Semi- 
conductor 8010 processor board; 64 K 
byte address starts at 0000, page select- 
able. Voltages required are ±5 VDC and 
±12 VDC. It can also be strapped for 
16 K byte operation. 

The system sells for $1 795; the 1 6 K 
byte version sells for $495." 

Circle 648 on inquiry card. 



External Memory Expands PET 2001 




64 K Bytes Memory for the Heathkit/ 
Digital H11 Computer 



The PEM-8K external memory stand 
alone unit supplies an additional 8 K 
bytes of external programmable memory 
compatible with either the 4 K byte or 
the 8 K byte version of the PET 2001 
computer series. Connection to the 
computer's existing memory is made 
through a 3 foot interface cable and 
an edge connector plug that mates with 
the PET's memory expansion connector. 
A self-contained, fused and regulated 
power supply furnishes all necessary 
operating voltages. Power is controlled 
by a rear mounted switch. 

The PEM-8K is housed in a wood- 
grained finished cabinet that comple- 
• ments the PET's appearance. As an in- 
troductory bonus, a 10 K byte software 
package will be supplied that allows the 
PET to perform financial and investment 
calculations, hyperbolic trigonometric 
functions, factorials and more. The 
PEM-8K is priced at $279 assembled, 
tested and ready for use. A special 
model wired for use with 200 VAC 
power is available on request. For 
more information write to International 
Technical Systems Inc, POB 264, Wood- 
bridge VA 22194.* 

Circle 649 on inquiry card. 




The CI 1103 memory module is de- 
signed specifically for the Heathkit H11 
computer and the PDP 1 1/03 microcom- 
puters. The new memory features easy 
expansion from 8 K bytes to 32 K bytes 
by simply interchanging the 4027 4 K by 
1 bits dynamic memory devices with 
their 16 K byte equivalents, with no fur- 
ther modification to the board. Avail- 
able in 8, 16, 24 or 32 K byte versions, 




The Datacube VR-106 video pro- 
grammable memory board provides 80 
by 24, 80 by 1 2, 40 by 24 or 40 by 1 2 
character display formats under software 
control. The display consists of 128 
upper case, lower case and Greek char- 
acters in a 7 by 7 or 7 by 9 font. A bi- 
polar programmable read only memory 
character generator can be used for 
reverse video, underline, half intensity, 
blinking or graphics block. 

Compatible with Intel Multibus SBC 
series computers, the VR-106 appears as 
memory and occupies 2048 locations in 
binary addressed models and 4096 in 
XY addressed models. A base address 
for the board is programmed on a 5 posi- 
tion dual-in-line switch. An 8 bit input 
port accommodates an optional key- 
board, and two video output ports are 
provided: direct drive and composite 
video. 

The Datacube VR-106 video pro- 
grammable memory board is priced from 
$540. Additional information is available 
from Datacube/SMK-I, 670 Main St, 
POB 405, Reading MA 01867." 

Circle 650 on inquiry card. 



the unit plugs directly into the Heath- 
kit/Digital H1 1, LSI-11, PDP 11/03 or 
LSI-11/2. 

The CI 1103 is available with either 
on board distributed refresh or external 
refresh control logic. Data access time is 
350 ns and cycle time is 525 ns. On 
board memory select is available in 2 K 
byte increments up to 1 28 K words of 
memory. Power consumption is under 
7 W. 

Single quantity price is $390 for 8 K 
by 16 bits and $995 for 32 K by 16 bits. 
For further information contact Chrislin 
Industries Inc, 31312 Via Colinas #102, 
Westlake Village CA 91361." 

Circle 651 on inquiry card. 
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CaIIFornia DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 



CLARE PENDAR FT| 

Central Instrument Corp. Ul 

KEYBOARD 

ASCII ENCODED 




m *64.95 



This is a one time purchase of 
NEW Surplus keyboards, re- 
cently aquired from the Tele- 
communications Division of the 
Singer Corporation. 
The keyboard features 128 
ASCII characters in a 63 key 
format, MOS encoder circuitry 
"N" key rollover, lighted shift 
lock, control, escape and re- 
pete functions. 

Sloped pannel and positive feel 
switches, makes this profes- 
sional quality keyboard an ex- 
cellent buy at only $64.95. 
Limited Quantities. 



|"""|q I W I E R 
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. I WTukIm- I 

\ I *" FEED TURN 



CONNECTORS 



c3 «» l 



jaflfiaiiifimin. 



■nnnnnnni nnim. 

H td > 



13 



arorr 



your choice 

DB25P 

male plug&hood 

or 

DB25S female 

'395 

Qty fe. male hd. 

10 3.4S 2.45 1.15 

25 3.15 2.25 1.05 

100 2.65 1.90 .95 

500 2.25 1.00 .55 

IK 1.97 1.37 .73 



Edge 

Connectors 




GOLD 
100 PIN 

IMSAI/ALTAIR 



Imsal solder. 125 x. 250 
Imsai w/w.l25ceaters 
Ultair aoldertall.UOrow 
SPECIALS 
22/44 Kim eyelet. 150" 
25/50 solder tab .155" 
30/72 wide post W/W.155 



S4.95 3/H0.00 
•4.95 3/S13.00 
15.95 3/115.00 

41.95 3/45.00 
4L00 3/42.00 
• 1.95 3 s 5.00 



S-100 Mother Board 

Quiet 
Suss 




HEXADECIMAL KEYBOARD 

Maxi-Swltch. hexadecimal keyboards are designed for ag^S tadfl 9S 
microcomputer systems that require 4-bit output fc --^ iSJP^Pm 

In standard hex code. 
Each assembly consists of 16 hermeti- 
cally sealed reed switches and TTL "one. 
shot" debounce circuitry. 
Reliable low trie t Ion acetat resin 
plunge's are credited lor the smooth 
operation and long life of this premki 
keyboard. 
Requires single + 5 volt supply. 





TELETYPE MODEL 43 

Even if we have to give them 
away, we're going to ship more 
43't la 1979 than the aggregate 
of all our competitors. 

Model 43AAA (TTL 
EACH J_ 10 

'925. 875. 850. 825 

RS-232 Inter face"K" «dd>75.00 




•Co TH? 



'24.88 



£..:TU<s £ UNIVAC 
KEYBOARD 



DIGITAL 

ALARM CLOCK 

Completely MQ9S 
Assembled IX " 




Walnut-grained decorator clock features large .7* LEO display which Is 
driven by the new National MM5385 alarm clock chip. Preset 24-hour alarm 
function allows you to awaken at the same time each morning without 
resetting. Upon reaching the wake-up time, the clock's loudspeaker emits 
a gentle tone. Touch the snooze button and doze oft (or an additional 9 
minutes 01 sleep. Clock also functions as a ten-minute elapse timer 
"Alarm Set" Indicator, AM-PM display. 



FROM ATARI 



COLOR TELEVISION 
R.F. MODULATOR 
'13.95. 




The Atari R.F. 

iputer data to be 
displayed directly upon your 

islon system. 

verts the sig- 

Ideo sources into 

frequencies 

Operates from single 5 

volt supply. Complete 

mating 



SPECIAL 



APPLE (( 

IBK ME MO FT 

COLOR* GRAPHICS* SOUND 



$1024 



Mfg Sug. 
Retail.... 

•1195 




— M. 45J Certified Digital 

•aCOtCn CASSETTES 



Diskettes 

SincKSoft(IBM) 
8 inch 32 sector 
Mini Soft sec. 
Mini 10 sector 
Mini 16 sector 



Won't drop a BIT! 



CALIFORNIA 
INDUSTRIAL 

is an 

Authorized 

Dealer of 

Scotch Brand 

Dataproducts 

— r 3 





i feature four 10OK potentio 
e propotllor 
t the stick. Perfect t<y telovitioi 



MEMORY 



Potter & Brumf ield 

REED RELAY 

5voltcoiL,pulls3.5v. 
,$ 






Fo> 

10 100 



pv LED . DIGITAL 

Darkroom 
Timer -Kit 

A* featured in the August 78 issue 
of POPULAR ELECTRONICS. 
Time 1 second to 10 hours 

$9,4.95 Information 
w"F. upon request. 



DYNAMIC 1-7 

4115 8Kxl 11.95 

4116 16Kxl 13.95 
(^jplell & TRS80) 

4164 64Kxl * 



11.50 
13.00 



• As you may be aware, publishers 
require advertisers to submit their 
ad copy 60 to 90 days prior to "press" 
date. That much lead time in a volatile market place, 
such as memory circuits, makes it extremely difficult 
to project future. cost and availability. 
To obtain the best pricing on memory we have made 
volume commitments to our suppliers, which in turn 
affords us the opportunity to sell these circuits at the 
most competitive prices. Please contact us if you 
if you have a demand for volume state of the art mem- 
ory products. 




STATIC 

21L02 450nS. 
21L02 250nS. 
2114 IKx-l 450 
2114 1Kx4 300 
4044 4Kxl 450 

4044 4Rnl 250 

4045 1Kx4 450 
4045 lrit4 250 
5257 low pow. 



1-31 

1.49 
1.69 
6.95 
8.95 
8.95 
9.95 
8.95 
9.95 
7.95 



32-99 100-5C 



1K+ 



1.19 
1.49 
6.50 
8.50 

8. 50 

9. 50 
8.50 
9.50 
7.50 



6.00 5.75 



1.05 

1.45 

6: 25 

8. 00 

8.00 * * 

9.00 * * 

8. 00 * * 

9.00 * * 

7.05 6.75 6.45 




SPECIAL CIRCUITS 



Z80A 4 MHz. 

8080A CPU 

8085 

8086 Intel 16 bits 

TMS9900 16 bits 



24.95 

9.95 

22.50 



AY5-1013A UART 4.95 
Floppy Disc Controllers 
WD 1771 single D. 39. 95 
WD 1781 Double D 65. 00 
WD 1791 D/D3740 * 



E PROMS 1-15 
1702A 2K 4.95 
2708 8K 9.95 

2716 16K 19.95 
2532 32K * 



16-63 
4.50 
9.50 



64+ 
4.00 
9.00 



Digital 1 Cassette Drive 

COMPUTER CONTROLED 

j Lwzn This precision I/O assembly features 
Jf 6J. remote software controlled search 

capabilities. Two independent capstan 
drive motors allow the computer to 
control direction and speed of the 
transport. 

The assembly consists of a Raymond 
cassette transport, chassis, mother- 
board and three edge cards: read/write, 
capstan drive & control card. 
Current replacement valued at over 
$700.00. Schematics and complete 
documentation included. USED, but in 
excellent condition. 



S-100 PROTOTYPE BOARD | 

OPlOO-Maxlrmjm design ver- * *t Ann 
saimry along with standard i.^J.*B 

acOress decoding and but- 
Taring tor Si 00 systems 
Boom (of 32 uncommitted 16 
pin IC's, 5 bus butter & de- 
coding chips, l DIP address 
select switch, a 5 volt regu- 
lator and more. 
WWlOO-Wlre wrap bread- 
board, simitar to the GPiOO 
Allows wire wrap of oil sizes 
of SOCK els in any sl/es of 
sockets In any combination. 
An extra regulator position 
tor multiple voltage applica- 
tions. 




Thumbwheel 
sJSX^switch 

Ten position 

BCD 



o^o 



$ 139 e 



10 50 

41.19 XI 



*.69 

Conductor Ft. 

(RIBBON WIRE] 

TWISTED PAIR 



Transistors 

aa. 10 SO 100 



Ml 3055 
2N3772 

2N3904 
2N3906 



2N2222A.20 .11 .16.15 
2N3055 .59.65.59.55 
.79 .75.69.65 
159 1401.39129 
.15 .11.09.07 
.15 .11.09.07 

Diodes 

10 25 100 
1N4002 lOOv. .08 06.05 
1N4005 600v .10 08.07 
1N4148 signal .07.05.04 
iambo red 

LED's 



ea. 10 25 100 
tl5.13.ll .09 



Power Adapter 



6vdc,140mA S1.3> 

7vdc, 1.4 A. 5.50 
9vdc,200mA. 1.19 
10 tAc,300mA. 1.95 




'98 



Output: 
12v.ct. 175mA. 
TRANSFORMER 



TRIMMER 

POTENTIOMETERS 

2K 5K 10K 50K 

5 for '.98 

20 50 100 



^ 



16< 14< 12< 



<2>3>679-9001 



Page Wire Wrap Kits 
precut & stripped 

KITNo.1 *6?s 

900 Assorted Lengths 

KIT No 2 *19?s 

2800 Assorted Leejths 
250' Bulk Wire 



CAPACITORS 



ELECTROLYTICS 

ea. 10 50 




80,000/10v. 395 349 295 
4500/50».5»9 135 1)9 

1000/lSv 5.55 49 .45 
anal 




$.98 $.gg .81.73.66 
SPOT Miniature Toggles 

7101CSK ON NONE ON 

7107 jbt ON OFFImnt ON) I 

7108 CK ON-(moment.ON) I 

Rocker IBT DPDT 

Rotary 3P-4Pos. 

Rotary 3P-6-P0S. 

Push 8 (NO.) 5.39ea.4/51 



DIP Switch 





DISCOUNT 



Wire Wrap Center 



Heavy 

duty grounded 
power cord and mating; 
chassis connectors. 



PANASONIC 

*98 




A A" 

450mA. 



IC SOCKETS 




wire wrap 
ea. 25 50 


low profile 

ea. 25 50 


8 




17< 16 15 




14 


3736 35 


18 17 16 


IS 


38 37 36 


19 18 17 


24 


99 93 (5 


36 35 34 


40 


159 155 139 


63 60 58 



'S9.95 | 
BW630 



50ft. 

'.98 



KYNAR&Sp 

500 1,000 11,000 
59. 515. 5105. 



— 



Credit cards accepted, SZO " 
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Whals New? 



New Nonimpact Ink Jet Printer 



PERIPHERALS 



64 Character by 16 Lines Video Display Board 




Requiring +8 VDC at 1.2 A, the 
Flashwriter generates a video display of 
1024 characters arranged as 16 lines of 
64 characters each and uses a 7 by 9 dot 
matrix to produce a high quality, high 



resolution display image. The board also 
has an 8 bit parallel port with latched 
strobe that may be used as a keyboard 
port. 

In addition to alphanumeric displays, 
the Flashwriter can generate character- 
by-character, reversed video, reduced 
intensity, block and line graphics. It 
contains its own screen refresh memory 
and is designed to operate with 4 MHz 
processor clock rates. 

The Flashwriter is fully compatible 
with most S-100 bus microcomputers. 
Its video output conforms to RS-170 
requirements and is available as com- 
posite video or separate video and sync. 

It is priced at $195 for the kit or 
$235 assembled and tested. For more 
information, contact Vector Graphic 
Inc, 790 Hampshire Rd, Westlake 
Village CA 91 361. ■ 

Circle 529 on inquiry card. 



Memory Board with 2716 Programmable Read Only Memory Programmer 

The 32 K byte Bytesaver holds 
up to 16 of the Intel 2716 memories 
or equivalent. Switches are provided to: 
protect and unprotect programmable 
read only memories individually or in 
groups for programming; shadow read 
only memory socket pairs, thus allowing 
external programmable memory to over- 
lap portions of read only memory ad- 
dress space, select card address, and 
control the Bank-Select and direct mem- 
ory access input and output features. 

The 32 K byte Bytesaver is designed 
for use with the S-100 bus and is com- 
patible with Cromemco's System Two 
and System Three computers. 

The card is available in kit form for 
$195 and assembled and tested for 
$295. Contact Cromemco Inc, 280 
Bernardo Av, Mountain View CA 
94040. ■ 

Circle 530 on inquiry card. 




Cromemco's 32 K byte Bytesaver 
card provides an on board 2716 pro- 
grammable read only memory pro- 
grammer. Information can be stored 
permanently by a simple, one time 
write of the desired data into an erased 
programmable read only memory with 
the on board programmer turned on. 
The card also provides a full 32 K byte 
capacity of nonvolatile storage for 
read only memory intensive applications. 



RS-232 Printer Adapter for the 
Commodore PET 




A line of peripheral adapters for the 
Commodore PET has been announced 
by Connecticut microcomputer, 150 
Pocono Rd, Brookfield CT 06804. The 
Pet ADApter Model 1200 drives an 
RS-232 printer from the PET IEEE-488 
bus. The PET ADA 1200 allows the 
PET owner to obtain hard copy program 
listings and to type letters, manuscripts, 
mailing labels, tables of data, etc, using 
a standard RS-232 printer. 

The PET ADA Model 1200 is avail- 
able assembled and tested without 
power supply, case or RS-232 connector 
for $98.50 or complete for $169. Add 
$5 for shipping and handling. Specify 
data transmission rate when ordering 
(300 bps is supplied unless otherwise 
requested)." 

Circle 531 on inquiry card. 




Called Quietype, this nonimpact ink 
jet printer prints 180 characters per sec- 
ond and is well suited for desktop oper- 
ation in offices, libraries, hospitals and 
other environments where minimum 
noise levels are desirable. 

Quietype operates bidirectionally, 
employing a motion minimization algo- 
rithm to maximize throughput. It prints 
80 characters per line as standard for- 
mat, using a 96 character ASCII set, and 
can also switch to 132 characters per 
line in compressed format. 

The ink delivery system uses a pres- 
surized disposable ink cartridge that 
supplies ink to the print head through a 
flexible tube. A simple pressure regula- 
tor in the head controls replenishment 
of the ink supply. 

The Quietype has been designed for 
video hardcopy, minicomputer and 
microcomputer outputs, and message 
switching applications. Printing is done 
on a self-contained roll of class II Tele- 
type paper. 

The single unit price for the printer 
with an RS-232 interface is $2495. Dis- 
posable ink cartridges capable of printing 
six million characters (about 3000 pages) 
are priced at $17.50 each. Contact 
Silonics Inc, 525 Oakmead Pky, POB 
9025, Sunnyvale CA 94086.. 

Circle 532 on inquiry card. 



Serial IO for Apple II 

A serial IO board for the Apple II 
has been announced by Electronic 
Systems, POB 9641, San )ose CA 
95157. The board comes with soft- 
ware for BASIC IO programs and mon- 
itor to Teletype or other serial device 
and a program for using the Apple II 
for a video terminal. The board has 
switch selectable parity, number of 
stop bits and jumper selectable address. 
Data rate goes to 30 k bps. The RS-232 
IO is available as an assembled and 
tested unit for $62, a kit with parts for 
$42 or circuit board for $15. Full 
documentation and software are 
included. For information about addi- 
tional kits, contact the company." 

Circle 533 on inquiry card. 
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KIT FEATURES: 



1. Double sided PC 
mask and silk 

• contact fingers. 

2. Selectable wait states. 

3. All address lines & 
fered! 

4. All sockets included. 

5. On card regulators. 
KIT INCLUDES ALL 
SOCKETS (except 2708s) 
assembled and tested. 



16K E-PROM CARD 

IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 
S 100 llmsai/Altair] Buss Compatible! 

id 



board with 
screen and gold 



solder 
plated 



data lines but 



PARTS AND 
Add $25. for 




PRICE CUT! 



$57.50 kit 



SPECIAL OFFER: 



WAS $69 95 



Our 2708s (450NS) are 
when purchased with above bit 



$8.95 



•jA 



Swt* 



8K LOW POWER RAM KIT $149.00 



KIT FEATURES: 



ADD 

$20 FOR 

250NS 



Doubled sided PC Board with solder 
mask and silk screen layout. Gold 



S-100 [Imsai/Altair] Buss Compatible! 

m 



Slated contact fingers. 
.11 sockets included. 

3. Fully buffered on 
data lines. 

4. Phantom is jumper 

Pin 67. 
OUR 7B05 regulators are 
on card. 



all address and 
selectable to 



provided 
(450NS) 




USES 21 L02 RAM'S! 



2 KITS FOR $279 

Fully Assembled & Burned In 

$179.00 

Blank PC Board w/ Documentation 

$29.95 

Low Profile Socket Set 13.50 

Support IC's (TTL & Regulators) 

$9.75 

Bypass CAP'S (Disc & Tantalums) 

$4.50 



MOTOROLA QUAD OP - AMP 

MC 3401 PIN FOR PIN SUB 
FOR POPULAR LM 3900 



3 FOR $1 



ALARM CLOCK CHIP 

N.S. MM5375AA. Six Digits. 
With full Data New! 

$2.49 each 



MOTOROLA 7805R VOLTAGE REGULATOR 

Same as standard 7805 except 750 MA output. 
TO-220. 5VDC output. 

44c each or 10 for $3.95 



FULL WAVE BRIDGE 

4 AMP. 200 PIV. 
69C 10 FOR $5.75 



NOT ASSOCIATED WITH DIGITAL 
RESEARCH OF CALIFORNIA, THE 
SUPPLIERS OF CPM SOFTWARE. 



450 NS! 2708 EPROMS 

Now full speed! Prime new units from a major U.S. Mfg. 450 N.S. 
Access time. 1 K. x 8. Equiv. to 4-1 702 A's in one package. 



$1 5 .75 ea . 



PRICE CUT 



$g 



95 4 FOn $50 



00- 



1 6K STATIC RAM KIT 



OUR LATEST COMPUTER KIT! 



FULLY S-100 COMPATIBLE! 



FULLY STATIC, AT DYNAMIC PRICES! 



WHY THE 2114 RAM CHIP? 

We feel the 211 4 will be the next industry 
standard RAM chip (like the 2102 was) 
This means price, availability, and 
quality will all be good! Next, the 2114 is 
FULLY STATIC We feel this is the ONLY 
way to go on the S-100 Buss 1 We've all 
heard the HORROR stories about some 
Dynamic Ram Boards having trouble 
with DMA and FLOPPY DISC DRIVES 
Who needs these kinds ot problems'' 
And finally, even among other 4K Static 
RAM's the 2114 stands out 1 Not all 4K 
static Rams are created equal 1 Some of 
the other 4K's have clocked chip enable 
lines and various timing windows Just ■• 
critical as Dynamic RAM's Some of our 
competitor's 16K boards use these 
"tricky" devices But not us 1 The 21 14 is 
the ONLY logical choice for a trouble- 
free, straightforward design 



*359°° 

COMPLETE KIT 



SPECIAL 

INTRODUCTORY OFFER! 

Buy 2 KITS (32K) for $650 

450 NS 



Blank PC Board with Documentation 

$33.00 

LOW PROFILE SOCKET SET- $12.00 

ASSEMBLED & TESTED - ADD $30.00 

2114's4K RAM's- 8 FOR $69.95 



KIT FEATURES 

1 Addressable as four separate 4K 
Blocks 

2 ON BOARD BANK SELECT circuitry 
(Cromemco Standard 1 ) Allows up to 
512K on line! 

3 Uses 2114 (450NS) 4K Static Rams 
4. ON BOARD SELECTABLE WAIT 
STATES 

5 Double sided PC Board, with solder 
mask and silk screened layout Gold 
plated contact fingers 

6. All address and data lines fully 
buffered 

7. Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9 LOW POWER: under 2amps TYPICAL 
from the *8 Volt Buss. 

10 Blank PC Board can be populated as 
any multiple of 4K 



SUPER SPECIAL: BUY 32 KITS (512 KILOBYTES) (8-64K BANKS) for s 9,995 



00 



NATIONAL SEMICONDUCTOR 

JUMBO CLOCK MODULE 




FEATURES 

• FOUR JUMBO v, INCH LED DISPLAYS 

• 12 HR REAL TIME FORMAT 

« 24 HR ALARM SIGNAL OUTPUT 

• 50 OR 60 Hi OPERATION 

» LED BRIGHTNESS CONTROL 

• POWER FAILURE INDICATOR 

• SLEEP A SNOOZE TIMERS 

• DIRECT LED DRIVE (LOW RFI) 

• COMES WITH FULL DATA 



ASSEMBLED) NOT A KIT! 

ZULU VERSION* 



NMA10O8D - S9.95 



PERFECT FOR USE 
WITH A TIMEBASE 



IAC XFMH SI. 981 

COMPARE AT UP TO TWICE 
OUR PRICE! 



Digital Research Corporation 

■.„-..,.,« (OF TEXAS) r 

P. O. BOX401247Y GARLAND. TEXAS 75040 • (214) 271-2461 



SALE! 

1N4148 DIODES. SILICON 

Same as 1N914. New. 

factory prime, Full Leads. 

100 FOR $2 

1000 FOR $17.50 



New' REAL TIME 
Computer Clock Chip 

N.S. MM531 3. Features 
BOTH 7 segment and 
BCD outputs. 28 Pin 
DIP. $4.95 with Data 




MICRO-MINI TOGGLE SWITCH 

SPOT. By RAYTHEON 
99$ MADEINUSA'WITHHDWR 



EACH 



6 FOR $5 



TERMS: Add 30C postage, we pay balance. Orders under 
$15 add 75* handling. No COD. We accept Visa, Master- 
charge, and American Express cards. Tex. Res. add5%Tax. 
Foreign orders (except Canada) add 20% P & H. 90 Day 
Money Back Guarantee on all items. 
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What's New? 



LM-2 Self -Powered Logic Monitor 



Hewlett-Packard Announces New Line of Calculators 




A family of five new hand held cal- 
culators designed for scientific and 
financial applications has been intro- 
duced by the Hewlett-Packard Com- 
pany. The five calculators, collectively 
entitled Series E, include the HP-31E, 
HP-32E and HP-33E scientific models 



and the HP-37E and HP-38E business 
models. These calculators replace much 
of the company's present low end hand 
held calculator product line. 

New features include a diagnostic 
error code system whereby the operator . 
is informed of the error through a code 
number. There are as many as nine such 
numbers (depending on the model), 
each representing a particular type of 
operating or programming mistake. Each 
calculator automatically inserts commas 
in displayed numbers as they are needed. 
A low battery indicator light on the dis- 
play warns the operator that the bat- 
teries are low in time to recharge. 

Each Series E calculator comes with 
a new modular documentation system. 
There is an introductory manual that 
provides a basic outline of the capa- 
bilities common to all models in the 
family. 

Each calculator is priced consider- 
ably less than its predecessor. The prices 
range from $60 to $120. Contact In- 
quiries Manager, Hewlett-Packard Com- 
pany, 1507 Page Mill Rd, Palo Alto CA 
94304." 

Circle 534 on inquiry card. 



S-1 00 Cardframe Construction Kit 




A starter set for the construction of 
an S-1 00 cardframe and power supply 
has been announced by Objective 
Design Inc, POB 20325, Tallahassee 
FL 32304. The kit allows the beginner 



or advanced computerist to construct 
a quality, durable cardframe with room 
for 22 cards. The kit contains front and 
rear panels specially prepunched for 
maximum versatility, support bars, 
structural bars, motherboard supports, 
a set of ten card guides, chassis plate 
and a ±16 V at 2 A power supply. 
Panels include cutouts for switches, 
power cords, connectors and mother- 
board extensions. No motherboard or 
fan is provided, although the cardframe 
will accept most popular versions of the 
S-1 00 motherboard. The frame is de- 
signed to allow the addition of a front 
panel, cover and bottom plate; these 
items are not supplied. 

The cardframe kit is available with 
power supply for $154.50 and without 
power for $89.50 plus 5% US and 
Canadian shipping. Individual frame 
parts are available." 

Circle 535 on inquiry card. 



Vector Graphic Z-80 Processor Board 
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This new Z-80 processor board is 
offered assembled or in kit form. The 
board offers fully blocked design with 
on board wait state select, and is jumper 
selectable for operation at 2 MHz or 
4 MHz. The board will operate stan- 
dard 8080 software without modifica- 
tion. All Z-80 lines are fully buffered. 

It is available for $175 as a kit or 
$215 assembled. Technical data cover- 
ing the Z-80 processor board and other 
products may be obtained from Vector 
Graphic Inc, 790 Hampshire Rd, West- 
lake Village CA 91 361 .■ 

Circle 536 on inquiry card. 




The LM-2 is a self-powered version of 
Continental Specialties' earlier LM-1 
logic monitor. A rotary switch selects 
the proper threshold for monitoring 
logic levels in RTL/DTL, TTL/HTL and 
CMOS circuits. The built-in power 
supply prevents undue circuit loading 
by the logic monitor itself. A separate 
cable for CMOS circuits uses the voltage 
of the circuit under test to determine the 
logic threshold level. It operates to a 
maximum useful input frequency of 
30 kHz (at 50% of duty cycle). The 
LM-2, complete with built-in 117 VAC, 
50/60 Hz power supply, is priced at 
$129.95. A 220 VAC, 50/60 Hz model 
is available at 10% more. For additional 
information contact Continental Special- 
ties Corp, 70 Fulton Ter, New Haven CT 
06509." 

Circle 537 on inquiry card 



Kit Introduces Students to Computers 

A 7 piece Computer Project Kit 
(CPK) for students in elementary or sec- 
ondary school and adults has been intro- 
duced by Edu-Pac Publishing Company, 
POB 27101-BK, Minneapolis MN 55427. 

Designed as a motivational device 
for career education, this kit provides 
the students with not only a brief chron- 
ological history of the computer and 
answers to a list of most frequently 
asked questions, but also provides a 
hands on approach for entering data 
using actual data input devices. 

The Computer Project Kit can be 
used as part of a mathematics or science 
course, as an introductory unit to a 
computer course or as a unit in itself. 

Included in this color coded kit is a 
card decoder, prepunched with alpha- 
numeric characters; a mark sense card on 
which the student can code his or her 
name and address; a printed Teletype 
tape decoder sheet; and actual samples 
of magnetic and prepunched Teletype 
8 level tapes. 

The kits cost 20(/ each in minimum 
quantities of 50 (shipping charges are 
added and billed). A single preview copy 
is available for 50^." 

Circle 538 on inquiry card 
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COMPUTER INTERFACES & PERIPHERALS 



For free catalog including parts lists and schematics, send a self-addressed stamped envelope. 



APPLE II SERIAL I/O 
INTERFACE* 

Part no. 2 

Baud rate is continuously adjustable 
from to 30,000 • Plugs into any periph- 
eral connector • Low current drain. RS- 
232 input and output • On board switch 
selectable 5 to 8 data bits, 1 or 2 stop 
bits, and parity or no parity either odd or 
even • Jumper selectable address • 
SOFTWARE • Input and Output routine 
from monitor or BASIC to teletype or other serial printer. 
• Program for using an Apple II for a video or an intelli- 
gent terminal. Also can output in correspondence code 
to interface with some selectrics. Board only — $t5.00; 
with parts — $42.00; assembled and tested — $62.00. 




MODEM 



Part no. 109 

• Type 103 • Full or half 
duplex • Works up to 300 
baud • Originate or Ans- 
wer • No coils, only low 
cost components • TTL 
input and output-serial • 
Connect 8 ohm speaker 
and crystal mic. directly to board • Uses XR FSK 
demodulator • Requires +5 volts • Board $7.60; 
with parts $27.50 




DC POWER SUPPLY* 



Part no. 6085 

• Board supplies a regulated +5 volts 
at 3 amps., +12, -12, and -5 volts at 
1 amp. • Power required is8 volts AC 
at 3 amps., and 24 volts AC C.T. at 1 .5 
amps. • Board only $12.50; with 
parts excluding transformers $42.50 




TAPE INTERFACE * 

Part no. 111 

• Play and record Kansas 
City Standard tapes • 
Converts a low cost tape 
recorder to a digital re- 
corder • Works up to 1200 
baud • Digital in and out 
are TTL-serial • Output of 
board connects to mic. in 
of recorder • Earphone of 
recorder connects to input on board • No coils • 
Requires +5 volts, low power drain • Board $7.60; 
with parts $27.50 




TV. TYPEWRITER 



Part no. 106 

• Stand alone TVT 

• 32 char/ line, 16 
lines, modifications 
for 64 char/line in- 
cluded • Parallel 
ASCII (TTL) input • 
Video output • 1K 
on board memory • 
Output for compu- 
ter controlled cur- 
ser • Auto scroll • 
Non-destructive curser • Curser inputs: up, down, left, 
right, home, EOL, EOS • Scroll up, down • Requires +5 
volts at 1 .5 amps, and -12 volts at 30 mA • All 7400, TTL 
chips • Char. gen. 2513 • Upper case only • Board only 
$39.00; with parts $145.00 




TIDMA 




Part no. 112 

• Tape Interface Direct Memory Access • Record 
and play programs without bootstrap loader (no 
prom) has FSK encoder/ decoder for direct con- 
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 
digital recorder at any baud rate. • S-1 00 bus com- 
patible • Board only $35.00; with parts $110.00 




UART & BAUD RATE 
GENERATOR* 



yf» 



Part no. 101 

• Converts serial to parallel 
and parallel to serial • Low 
cost on board baud rate 
generator • Baud rates: 110, 
150, 300, 600, 1200, and 
2400 • Low power drain +5 
volts and -12 volts required 

• TTL compatible • All characters contain a start bit, 5 to 
8 data bits, 1 or 2 stop bits, and either odd or even parity. 

• All connections go to a 44 pin gold plated edge connec- 
tor • Board only $12.00; with parts $35.00 with connector 
add $3.00 



8K STATIC 
RAM 




Part no. 300 

• 8K Altair bus memory 
Uses 2102 Static memory chips • Mem- 
ory protect • Gold contacts • Wait states • On 
board regulator • S-1 00 bus compatible • Vector 
input option • TRI state buffered • Board only 
$22.50; with parts $160.00 



RF MODULATOR 



Part no. 107 

• Converts video to AM modu- 
lated RF, Channels 2 or 3. So 
powerful almost no tuning is re- 
quired. On board regulated 
power supply makes this ex- 
tremely stable. Rated very 
highly in Doctor Dobbs' Journal. Recommended 
by Apple. • Power required is 12 volts AC C.T., or 
+5 volts DC • Board $7.60; with parts $13.50 




RS 232/TTY 
INTERFACE 



Part no. 600 

• Converts RS-232 to 20 mA 
current loop, and 20mA current 
loop to RS-232 • Two separate 
circuits • Requires +12 and -12 
volts • Board only $4.50, with 
parts $7.00 




RS 232/TTL* 
INTERFACE 



Part no. 232 

• Converts TTL to RS-232, 
and converts RS-232 to 
TTL • Two separate circuits 

• Requires -1 2 and +1 2 volts 

• All connections go to a 10 pin gold plated edge 
connector • Board only $4.50; with parts $7.00 
with connector add $2.00 




ELECTRONIC SYSTEMS 



Dept. B, RO. Box 21638, San Jose, CA. USA 951 51 



Mention part number and description. For parts kits add "A" to part number. In USA. shipping paid for orders accompanied by check, money order, or 
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% 
for tax. Outside USA add 10% for air mail postage, no C.O.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for all 
ICs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via 
first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts." Dealer inquiries invited. 
24 Hour Order Line: (408) 226-4064 * Circuits designed by John Bell 



To Order: 



Circle 125 on inquiry card. 
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What's New? 



Computer Related Additions to 
Buckeye Stamping Case Line 



Floppy Disk Preservers 




The Buckeye Stamping Company, 
555 Marion Rd, Columbus OH 43207, 
has announced an expansion of its in- 
strument case line by offering cases with 
keyboard holders and video display 
canopies. 

These computer related additions, 
fabricated of extruded aluminum, are 
offered in standard 17 inch (43 cm) 
widths. The new cases are now offered 
with blue or black vinyl tops with 
matching feature stripes or with teak- 
wood vinyl as an option. 

Cases sell in a price range of $100 
to $215 complete." 

Circle 652 on inquiry card. 




Protect your flexible disks from mag- 
netic degradation, erasure, or physical 
damage. This item will also protect 9 
inch (22.86 cm) diameter tape reels. The 
case is designed for storage, shipment 
and hand carrying. A wide choice of 
models and capacities are also available 
for standard reels, disks, disk packs and 
standard cassettes. For further informa- 
tion contact Magnetic Shield Division, 
740 N Thomas Dr, Bensenville I L 60106 
and request their TP-5 catalog." 

Circle 653 on inquiry card. 



New Catalog from PAIA Electronics Inc 

PAIA Electronics' newest 24 page 
catalog lists dozens of kits for the musi- 
cian or experimenter. Featured in the 
catalog are the most recent additions to 
the PAIA line: digital computer con- 
trolled electronic music synthesizers, 
orchestral string synthesizer, low cost 
video display module and single board 
computer. The Gnome microsynthe- 
sizer and a wide variety of special effects 
devices are als.o shown. The catalog is 
available without charge by writing: 
PAIA Electronics Inc, 1020 W Wilshire 
Blvd, Oklahoma City OK 73116." 

Circle 654 on inquiry card. 



3M Introduces Compatible Data 
Cartridge with 50% Greater Capacity 

An extra length (450 feet of tape) 
data cartridge that provides 50% more 
data capacity for users of the Scotch 
brand DC 300A data cartridge is now 
available from 3M Company's Data Prod- 
ucts Mincom Division, Dept 89, 3M 
Company, POB 33600, St Paul MN 
55133. The Scotch brand DC 300XL 
cartridge is suitable for backup of disk 
data systems and in applications where 
extensive logging is involved. It can be 
used in applications which have been us- 
ing the DC 300A data cartridge. The 
basic price for the DC 300XL is $23." 

Circle 655 on inquiry card. 



ATWOOD ENTERPRISES 



KITS 



$ 79.95 4K RAM 



Available assembled and tested $89.95. 



$ 1 29.95 4K PROM 



Bipolar 512 x 8 Proms 93448/6341. 



.J 



$149.95 8K EPROM 



Needs only 4K space 2716. 



$ 59.95 DIGITAL I/O 



8 parallel ports plus 16 interrupts. 



$ 99.95 ANALOG IN 



~l 
I 

H 
I 

J 

$ 49.95 PROM PROGRAMMING ca B cop V 4 3 | 

H 

i 



32 inputs, 8 bits, 100 microseconds. 



$ 30.00 MOTHER BOARD 



8 slot with connectors 
and card guides. 



CONTROL 

IF YOU ARE GOING TO 
CONTROL ANYTHING: 
SO LID STATE RELAYS 
CONSOLE DISPLAY BANKS 
CONSOLE SWITCH BANKS 
OR ANYTHING ELSE- 
IF YOU HAVE A COMPUTER 
OR NOT, YOU NEED OUR 
NEW I/O BOARDS. 

• 40 line discreet LED display board 

• 40 line discreet switch board 

• 40 line new data board 

• Differential driver board 

• Differential receiver board 

• Opto isolator driver board 

• Opto isolator receiver board 



MOTHER BOARD FREE 

WITH PURCHASE OF 
4 RAM BOARD KITS 



MAKE CHECK OR MONEY ORDER PAYABLE TO: 

Kathryn At wood Enterprises 

P.O. Box 5203, Orange, CA 92667 

Discounts available at OEM quantities. For orders less than $25 total, add $1 .25 
for shipping. California residents add 6% sales tax. Estimated shipping time 2 
days ARO with money order. For checks allow 7 days for check to clear. 
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.>%u 17W onni A " Smart " VIDE0 B0ARD 
^ The EW-2001 KIT At A "Dumb" Price! 

^P A VIDEO BOARD + A MEMORY BOARD + AN I/O BOARD - ALL EN ONE! 

■ STATE OF THE ART TECHNOLOGY USING DEDICATED MICROPROCESSOR I.C. &~\ QQ Q^ 

■ NUMBER OF I.C.s REDUCED BY 50% FOR HIGHER RELIABILITY ■ MASTER PIECE W -*• J.ZW*^7.*J 
OF ENGINEERING ■ FULLY SOFTWARE CONTROLLED Priced at ONLY Basic Software Included 

SPECIAL FEATURES: ■ Programmable no. of scan lines OPTIONS: 

■ S-100 bus compatible ■ Underline blinking cursor Sockets SI 0.00 

■ Parallel keyboard port ■ Cursor controls: up, down, left, 2K Static Memory 

■ On board 4K screen memory right, home, carriage return (with Sockets) $45.00 

(optional)* relocatable to main ■ Composite video 4K Static Memory 

computer memory *Min. 2K required for operation of this board. (with Sockets) S90.00 

■ Text editing capabilities (soft- DISPLAY FEATURES- Complete unit, assembled 
ware optional) — rrr — - — — rr~- , and tested with 

„. , , ... , "128 displayable ASCII charact- av Memorv S335 00 

■ Scrolling: up and down through ers ( p er y and lower case al ha _ 4R Memory . . . ^J>™ 

video memory numeric, controls) Basic software on ROM . 5)20.00 

■ Blinking characters a 54 or 32 characters per line Text editor on ROM .... $75.00 

■ Reversed video (jumper selectable) 

■ Provision for on board ROM "32 or 16 lines DEALER 

(jumper selectable) 

" proJramVab^ ■ Screen capacity 2048 or 5 1 2 INQUIRIES WELCOMED 

■ Character generation: 
7x11 dot matrix 



8080 SUPPORT 



8212 
8214 
8216 
8228 
8251 
8255 



$3.00 
7.95 
3.50 
5.95 
7.95 
8.50 



GROUNDED 
A.C. CORDS 

6 Ft. -$1.19 



80»0* 



CPU 

$7.75 



RAM-2114 

1Kx4 450ns 
$8.00 



WIRE WRAP WIRE 

KYNAR 28 AWG 

$2.95/100 Feet 

Blue, Red, White 



Computer Grade 

Capacitors 

5000 mfd 60VDC 

$1.50 



EDGE CONNECTOR WIRE WRAP PINS 

44 Pin $1.25 -72 Pin $1.75 - 100 Pin (S-100) $5.45 



MISC. IC's 

DM8810 3/$l 
DM8210 $2ea. 
N8TI5 $1 ea. 
9024 2/S1.50 
93L08 $1.50 ea. 
93L09 2/S1.50 
93L24 $1 ea. 



CMOS 



4011 
4022 
4023 
4071 



6/S1.00 
2/S1.70 
4/S1.00 
5/S1.00 



LINEAR 
EC's 



LM320K-5 

LM320-12 

LM709N 

LM710H 

LM711H 

LM741M 



.99 

.99 

11/$1 
6/$l 
6/$l 
7/$l 



Transistors 
& Diodes 



2N3906 

2N4400 

2N4403 

2N2222A 

1N4003 

1N4005 

1N4148 

SCR 400V 

4A, TO220 $ .80 



7/$l 
9/$l 

9/1 

4/$l 

12/$1 

10/$1 

14/$1 



SHIPPING: Keyboard and Video Board: $3.50; cuhlrs 125 
California residents add 6% sales tax 



ELECTRONICS WAREHOUSE Inc. 

1603 AVIATION BLVD. 
*~ REDONDO BEACH, CA. 90278 

* TEL. (213)376-8005 

WRITE FOR FREE CATALOG 

Minimum Order: $10 




ASCII KEYBOARD KIT $74.00 




Additional Improvements: Double Size Return Key 
Control Characters Molderd on Key Caps 



Power: +5V 275mA 

Upper and Lower Case 

Full ASCII Set 

7 or 8 Bits Parallel Data 

Optional Serial Output 

Selectable Positve or 
Negative Strobe, and 
Strobe Pulse Width 

2 Key Roll-Over 

3 User DEfineable Keys 

P.C. Board Size: 
17-3/16" x 5" 



OPTIONS: 

■ Metal Enclosure Painted 
Blue and White 

■ 18 Pin Edge Con. 

■ I.C. Sockets 

■ Serial Output Provision 
(Shift Register) 

■ Upper Case Lock Switch for 
Capital Letters and Nos. $ 

Assembled (on Sockets) 

and Tested $90.00 



$27.50 
$ 2.00 
$ 4.00 

$ 2.00 



2.00 



APPLE II I/O BOARD KIT 

Plugs Into Slot of Apple II Mother Board 



18 Bit Parallel Output Port 
(Expandable to 3 Ports) 

1 Input Port 

15mA Output Current Sink 
or Source 

Can be used for peripheral 
equipment such as printers, 
floppy discs, cassettes, 
paper tapes, etc. 



1 free software listing for 
SWTP PR40 or IBM selectric 

PRICE: 

1 Input and 1 Output 
Port for $49.00 

1 Input and 3 Output 
Ports for $64.00 
Dealer Inquiries Invited 



Circle 1 JO on inquiry card. 



Whafs New? 



SYSTEMS 



Four Disk Microsystem Introduced by Processor Technology 




This integrated small computer sys- 
tem with four full-size floppy disks on 
line has been introduced by Processor 
Technology Corp, 7100 Johnson Indus- 
trial Dr, Pleasanton CA 94566. The new 
system, Sol System IV, includes the 
company's Sol-20 mainframe with 
50,176 8 bit words of programmable 
memory, a Helios II Model 4 disk mem- 
ory system, PTDOS disk operating 
system, Extended Disk BASIC, a video 
monitor and complete documentation. 
Total mass storage capability on four 
formatted disks is 1.5 million bytes. 

The PTDOS disk operating system 
offers complex editors, assembler, de- 
vice-independent files and random in- 
dexed files. The video display can be 
addressed randomly to any position on 
the screen. Extended BASIC includes 
string and advanced file functions, 
timed input, complete matrix algebra, 
base 10 and rational logarithms, trig- 
onometric functions, exponential num- 
bers and 8 digit precision. 

In addition to Extended BASIC, Disk 
FORTRAN and Disk PILOT are avail- 
able as options. The price for the Sol 
System IV, fully assembled and tested, 
is $7995. ■ 

Circle 539 on inquiry card. 



The New MD-690, an S-100 Compatible 6800 




The MD-690 is an S-100 compatible 
processor board featuring the Motorola 
6800 processor. This processor uses the 
MC6802 which combines the instruction 
set of the 6800 with internal program- 
mable memory and crystal controlled 
clock. 

The board comes complete with 
Monbug, a 1 K byte monitor program 
which is software compatible with the 
standard Motorola MIKBUG monitor, 
although it is designed to interface with 



most ultrafast memory mapped video 
and graphics cards. 

The processor card also features 
interrupt driven keyboard input for fast 
IO and an on card 2400 bps Manchester 
cassette interface. There are 1 K bytes of 
user available programmable memory on 
the card and provision for a second 
expanded monitor. A 2 MHz option is 
also available. 

The price for the S-100 bus MC6802 
processor card, complete with the 2400 
bps cassette interface, 1 K byte monitor 
and 1152 bytes of programmable 
memory, is $198 in kit form. The pro- 
cessor is also available in a complete sys- 
tem, the MDS-2, which includes a case, 
power supply, motherboard, video 
graphics card and custom keyboard, 
priced at $579 in kit form and $798 
assembled. An extensive line of software 
which mates the video graphics capabi- 
lity of the MD-690 processor is also 
available. Contact MDS, POB 36051, 
Los Angeles CA 90036." 

Circle 540 on inquiry card. 



Microcomputer Trainer 




The microcomputer trainer, Model 
MCT-1, is a microcomputer useful in 
the design of microprocessor systems. 
It is intended to highlight various activi- 



ties of the microprocessor while exe- 
cuting programs. The microcomputer 
trainer provides the required support 
to learn software, debugging, computing 
concepts, peripheral interfacing through 
the sequence of events associated in 
program execution. This hands-on 
experience reinforces the basic concepts 
of hardware and software tradeoff. 

The unit comes fully documented 
with illustrative user-oriented software 
library. It costs $720 from Allied Com- 
puters, B-58, Ashok Nagar, Madras-600 
083 INDIA.. 

Circle 541 on inquiry card. 



Attention Designers: 
A 6800 in a Box 




This ready to use microcomputer fea- 
tures the 6800 microprocessor and is 
based on Motorola's MEK6800D2 evalu- 
ation kit. The Rank 68/01 is housed in a 
metal cabinet and provides 256 bytes of 
user programmable memory and 1 K 
bytes of read only memory containing 
Motorola's J BUG monitor program 
which permits the user to examine and 
alter memory locations; save and load 
programs to and from cassette tape; ex- 
amine processor registers; insert and re- 
move breakpoints and step one instruc- 
tion at a time. The 68/01 comes com- 
plete with 6 character hexadecimal dis- 
play and keyboard, cassette interface 
and three user manuals. The computer 
board has sockets for 256 bytes of extra 
programmable memory, two 2708 eras- 
able read only memory parts and buf- 
fers. Rank also offers the unit with an 
in circuit emulator feature for testing 
and debugging other 6800 circuits, called 
the 68-01 E. Prices are $359 for the 
68/01 and $715 for the 68/01 E from 
Rank Peripherals of Canada, 4998 Blvd 
de Maisonneuve W, Suite 1020, Montreal 
PQ CANADA H3Z 1N2.» 

Circle 542 on inquiry card. 
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DIODES/ZENERS 


SOCKETS/BRIDGES 


TRANSISTORS, LEDS, etc. 




1N914 


100v 


10mA .05 


8-pin pcb .20 ww .35 


2N2222 NPN (2N2222 Plastic .10) 

2N2907 PNP 

2N3906 PNP (Plastic - Unmarked) 


.15 
.15 
.10 


1N4105 


600v 


1 


A .08 


14-pin pcb .20 ww .40 


1 N4007 


1000v 


■ 


A .15 


16-pin pcb .20 ww .40 


2N3904 NPN (Plastic - Unmarked) 


.10 


1N4148 


75v 


10 


mA .05 


18-pin pcb .25 ww .75 


2N3054 NPN 


.35 


1N4733 


5.1v 


1 w 


Zener .25 


22-pin pcb .35 ww .95 


2N3055 NPN 1 5A 60v 


.50 


1N753A 


6.2v 


500 mW Zener .25 


24-pin pcb .35 ww .95 


T1P125 PNP Darlington 
LED Green, Red, Clear, Yellow 


.95 
.15 


1N758A 


10v 




.25 


28-pin pcb .45 ww 1.25 


D.L.747 7 seg 5/8" High com-anode 


1.95 


1N759A 


12v 




.25 


40-pin pcb .50 ww 1.25 


MAN72 7 seg com-anode (Red) 


1.25 


1N5243 


13v 




.25 


Mo lex pins .01 To-3 Sockets .25 


MAN3610 7 seg com-anode (Orange) 
MAN82A 7 seg com-anode (Yellow) 


1.25 
1.25 


1N5244B 


14v 




.25 


2 Amp Bridge 100-prv .95 


MAN74A 7 seg corn-cathode (Red) 


1.50 


1N5245B 


15v 




.25 


FND359 7 seg corn-cathode (Red) 


1.25 










25 Amp Bridge 200-prv 1.95 






CMOS 






- T T L - 




4000 


.15 


7400 


.10 


7473 .25 


74176 .85 


74H72 .35 


74S133 


.40 


4001 


.15 


7401 


.15 


7474 .30 


74180 .55 


74H101 .75 


74S140 


.55 


4002 


.20 


7402 


.15 


7475 .35 


74181 2.25 


74H103 .55 


74S151 


.30 


4004 


3.95 


7403 


.15 


7476 .40 


74182 .75 


74H106 .95 


74S153 


.35 


4006 


.95 


7404 


.10 


7480 .55 


74190 1.25 




74S157 


.75 


4007 


.20 


7405 


.25 


7481 .75 


74191 .95 


74 LOO .25 


74S158 


.30 


4008 


.75 


7406 


.25 


7483 .75 


74192 .75 


74L02 .20 


74S194 


1.05 


4009 


.35 


7407 


.55 


7485 .55 


74193 .85 


74L03 .25 


74S257I8123) 


1.05 


4010 


.35 


7408 


.15 


7486 .25 


74194 .95 


74L04 .30 






4011 


.20 


7409 


.15 


7489 1.05 


74195 .95 


74L10 .20 


74LS00 


.20 


4012 


.20 


7410 


.15 


7490 .45 


74196 .95 


74L20 .35 


74LS01 


.20 


4013 


.40 


7411 


.25 


7491 .70 


74197 .95 


74L30 .45 


74LS02 


.20 


4014 


.75 


7412 


.25 


7492 .45 


74198 1.45 


74L47 1.95 


74LS04 


.20 


4015 


.75 


7413 


.25 


7493 .35 


74221 1.00 


74L51 .45 


74LS05 


.25 


4016 


.35 


7414 


.75 


7494 .75 


74367 .75 


74L55 .65 


74LS08 


.25 


4017 


.75 


7416 


.25 


7495 .60 




74L72 .45 


74LS09 


.25 


4018 


.75 


7417 


.40 


7496 .80 


751 08A .35 


74L73 .40 


74LS10 


.25 


4019 


.35 


7420 


.15 


74100 1.15 


75491 .50 


74L74 .45 


74LS11 


.25 


4020 


.85 


7426 


.25 


74107 25 


75492 .50 


74L75 .55 


74LS20 


.20 


4021 


.75 


7427 


.25 


74121 .35 




74L93 .55 


74LS21 


.25 


4022 


.75 


7430 


.15 


74122 .55 




74L123 .85 


74LS22 


.25 


4023 


.20 


7432 


.20 


74123 35 


74H00 .15 




74LS32 


.25 


4024 


.75 


7437 


.20 


74125 45 


74H01 -20 


74S00 .35 


74LS37 


.25 


4025 


.20 


7438 


.20 


74126 .35 


74H04 -20 


74S02 .35 


74LS38 


.35 


4026 


1.95 


7440 


.20 


74132 -75 


74H05 .20 


74S03 .25 


74LS40 


.30 


4027 


.35 


7441 


1.15 


74141 .90 


74H08 .35 


74S04 .25 


74LS42 


.65 


4028 


.75 


7442 


.45 


74150 .85 


74H10 .35 


74S05 .35 


74LS51 


.35 


4030 


.35 


7443 


.45 


74151 .65 


74H11 .25 


74S08 .35 


74LS74 


.35 


4033 


1.50 


7444 


.45 


74153 .75 


74H15 .45 


74S10 .35 


74LS86 


.35 


4034 


2.45 


7445 


.65 


74154 .95 


74H20 .25 


74S1 1 .35 


74LS90 


.55 


4035 


.75 


7446 


.70 


74156 .70 


74H21 .25 


74S20 .25 


74LS93 


.55 


4040 


.75 


7447 


.70 


74157 .65 


74H22 .40 


74S40 .20 


74LS107 


.40 


4041 


.69 


7448 


.50 


74161 .55 


74H30 .20 


74S50 .20 


74LS123 


1.00 


4042 


.65 


7450 


.25 


74163 .85 


74H40 .25 


74S51 .25 


74LS151 


.75 


4043 


.50 


7451 


.25 


74164 .60 


74H50 .25 


74S64 .15 


74LS153 


.75 


4044 


.65 


7453 


.20 


74165 1.10 


74H51 .25 


74S74 .35 


74LS157 


.75 


4046 


1.25 


7454 


.25 


74166 1.25 


74H52 .15 


74S112 .60 


74LS164 


1.00 


4049 


.45 


7460 


.40 


741 75 .80 


74H53J .25 


74S114 .65 


74LS193 


.95 


4050 


.45 


7470 


.45 




74H55 .20 




74LS367 


.75 


4066 
4069/74 C04 


.55 
.25 


7472 


.40 








74LS368 


.65 








4071 


.25 




MCT2 .95 LINEARS, REGULATORS, etc. 




4081 


.30 




8038 3.95 


LM320T5 1 .65 


LM340K15 1.25 


LM723 


.40 


4082 


.30 




LM201 .75 


LM320T12 1.65 


LM340K18 1.25 


LM725N 


2.50 


MC 14409 14.50 




LM301 .45 


LM320T15 1.65 


LM340K24 1.25 


LM739 


1.50 


MC 14419 


4.85 




LM308 (Mini) .95 


LM324N 1.25 


78L05 .75 


LM74K8-141.25 


4511 


.95 




LM309H .65 


LM339 .75 


78L12 .75 


LM747 


1.10 


74C1 51 


1.90 




LM309K (34ok-5>85 


7805 (340T5) .95 


78L15 .75 


LM1307 


1.25 








LM310 .85 
LM311D(Mini) .75 


LM340T12 .95 
LM340T15 .95 


78M05 .75 
LM373 2.95 


LM1458 


.65 


9000 SERIES 




L. I v I l *T \Jy i 

LM3900 


.60 


9301 .85 


95H03 


1.10 


LM318(Mini) 1.75 


LM340T18 .95 


LM380(8-i4PiN).95 


LM75451 


.65 


9309 .35 


9601 


.20 


LM320K5(7905)1.65 


LM340T24 .95 


LM709(8,i4PiN).25 


NE555 


.35 


9322 .65 


9602 


.45 


LM320K12 1.65 


LM340K12 1.25 


LM711 .45 


NE556 
NE565 
NE566 
NE567 


.85 

.95 

1.25 

.95 


MICRO'S, RAMS. C 


PU'S, 




E-PRC 

74S188 3.00 
1702A 4.50 


)MS 
8214 
8224 


8.95 
3.25 


INTEGRATED CIRCUITS UNLIMITED 








MM5314 3.00 


8228 


6.00 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 




MM5316 3.50 
2102-1 1.45 


8251 
8255 


8.50 
8.50 


(714) 278-4394 (Calif. Res.) DISCOUNTS 


2102L-1 1.75 


8T13 


1.50 


All orders shipped prepaid No minimum j ota | order 


Deduct 


2114 9.50 


8T23 


1.50 


Open accounts invited COD orders accepted $35 $99 
Discounts available at OEM Quantities California Residents add 6% Sales Tax $ 100 " $ 300 


10% 


TR1602B 3.95 


8T24 


2.00 




TMS 4044- 9.95 


8T97 


1.00 


15% 




2107 


J-4 4.95 


$301 $1000 
All IC's Prime/Guaranteed. All orders shipped same day received. 


20% 


8080 8.95 
8212 2.95 


2708 
Z80F 


9.50 
10 8.50 


24 Hour Toll Free Phone 1-800-854-221 1 American Express / BankAmericard / Visa / Master Charge 



Circle 180 on inquiry card. 
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SN7400N 
SN7401N 
SN74Q2N 
SN7403N 
SN7404N 

SN7405N .20 

SN7406N 29 

SN7407N 29 

SN7408N 20 

SN7409N 20 

SN7410N 18 

SN7411N 25 

SN7412N 25 

SN7413N 40 

SN74I4*) 70 

SN7416N 25 

SN7417N 25 

SN7420N 20 

SN7421N 29 

SN7422N 39 

SN7423N 25 

SN7425N 29 

SN7426N 29 

SN7427N 25 

SN7429N 39 

SN7430N 20 

SN7432\ 25 

SN7437N 25 

SN7438N 25 

SN7439N 25 

SN7440N 20 

SN7441N 89 

SN7442N 49 

SN7443N 75 

SN7444M 75 

SN744SM 75 

SN7446N 69 

SN7447N 59 

SH7448N 79 

SN7450N >0 

SN74&1N 20 

SN7453N 20 

SN7454N 20 

SN7459A 25 

SN7460N 20 
20% Discount 100 pes 



7400 TTL 



SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN74S3N 
SN7485N 
SN74R6N 
SN7489IY 
SN7490N 
SN7491N 
SN7492N 
SN7493N 
SN74&4N 
SN7495N 
SN7496N 
SN7497N 
SN7410ON 
S174107N 
S\?4i09N 
SN741ISN 
SN74I21N 
SN74122N 
SN74123N 
5*741 25N 
SN74I26N 
SN74132N 
SN74136N 
SM74141N 
SN74142N 
SN74143* 
SN74144N 
SW4145M 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
S«*74152N 
SN74153N 
SN7JI54N 
SN74155N 
SN74156N 
S*74157N 



^P 



SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74I70N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN74185N 
SN74186N 
SN74188N 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74S200 
SN 7425 IN 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 



combined ordtr 25% -1000 pes combined order 



CD4000 
C04001 
CD4002 
CD4Q06 
CD4Q07 
CQ4009 
CD4010 
C04011 
CO401? 
CD4013 
CD4014 
CD4015 
CD4016 
CO4017 
CD4018 
CO4019 
CD4020 
CLW021 
CD4022 
CO4023 
CD4024 
CD4025 
CD4026 
CO4027 



23 



C/MOS 



C04029 
CD4030 
CD4035 
CD4040 
CO404! 
CD4042 
CD4043 
CD4044 
CO4046 
CW047 
CO4048 
C04049 
CD4050 
CD4051 
CD4053 
CO4056 
CD4059 
CD4060 
CD4066 
CO4068 
CD4069 



CD4070 

CO4071 

CD4072 

C04076 

CD4081 

CD4082 

CD4093 

CD4098 

MCI 4409 

MC14410 

MC144M 

MCI 44 19 

MC14433 

MC14506 

MC14562 

MC 14583 

C0450B 

CD4510 

CD4511 

CQ4515 

CD45I8 

CD4520 

CD4566 



74CO0 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C42 
74C48 
74C73 
74C74 



74C00 



74C85 
74C90 
74C93 
74C95 
74C107 
74C1S1 
74C154 
74C157 
74C160 
74C161 



2.15 
3.25 
3 25 



74C163 
74C164 
74C173 
74C192 
74C193 
74C195 
74C922 
74C923 
74C925 
74C926 
80C95 
80C97 



7BMG 

LM300H 

LM301CN.M 

LM302H 

LM304H 

LM30SH 

LM307CN/H 

LM308CN/H 

LM309H 

LM309K 

LM31WN 

LM311N/H 

LM312H 

LM317K 

LM318CNM 

LM319N 

IM320K-5 

LM320K-52 

LM320K-12 

LM320K-15 

LM320K 18 

LM320K-24 

LM320T-5 

LM320T-5 2 

LM320T-8 

LM320T-12 

IM320T-15 

LM320M8 

LM320T-24 

LM323K-5 

LM324N 

LM339N 

LM340K-5 

LM34QK-6 

LM340X-8 

LM340K-12 

LM340K-15 

IM340K-18 

LM340K-24 

IM34QT-5 



LINEAR 



LM340T-6 

LM340T-8 

LM340T-12 

LM340T-15 

LM340T-18 

LM34QT-24 

LM350N 

LM351CN 

LM370N 

LM373N 

LM377N 

LM360N 

LM380CN 

LM381N 

LM3S2N 

NE501N 

NE510A 

NE529A 

NE531H/V 

NES36T 

NE540L 

(JE544N 

NE550N 

NE555V 

NE556N 

NES60B 

NE561fl 

NE562B 

NE565N/M 

NE566CN 

VE567V/H 

NE570N 

LM703CN/H 

LM709N/H 

LM710N 

LM711N 

LM723N/H 

LM733N 

LM739K 



5.00 

5 00 



LM741CN/H .35 

LM74M4N 39 

LM747N/H 79 

LM748N/H .39 

LM1303N 90 

LM1304N 1 19 

LM1305N 1 40 

LM1307N 85 

LM1310N 295 

LM1351N I 65 

LM1414N 1.75 

LM1458Cr4/H .59 

MC148eN 195 

MC1489N 195 

LM1496N 95 

LM1556V 1.75 

MC1741SCP 3 00 

LM2901N 2.95 

LM3053N 1 50 

LM3065N 69 
LM39OONI3401) 49 

LU3905N 89 

LM3909N 125 

MC5S58V 59 

LM7525N 90 

LM7534N 75 



LM75450N 

7545 1CN 

7S452CN 

75453CN 

75454CN 

75491 CN 

75492CN 

75494CN 

RC4136 

RC4151 

RC4194 

RC4195 



741. SOO 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LSQ8 
74LS09 
74LS10 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS37 
74LS40 
74LS42 
^74LS47 



74LS00 TTL 



74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74LS96 
74L5107 
74LS109 
74LS112 
74L5123 
74LS132 
74LS136 
74LS138 



7aLSlJ» 
74LS151 
74LS155 
74LSt57 
74LS160 
74LS16I 
74LS162 
74LS163 
74LS164 
74LS175 
74LS181 
74LS190 
741S19T 
74LS192 
74LS193 
74LS194 
74LS195 
74LS253 
74LS257 
74LS260 
74LS279 
741S367 
74LS368 
74LS670 
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COMPLETE MANUAL FOR DIGITAL CLOCKS by John Weiss >nd John Brooks 

Familiarizes technician V Hobby's! wilii Baste theories 0ef»nd digital clocks Includes trouble sttoottng guides. 
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125" dia. 
XC209 Red 
XC209 Green 4rj1 

XC209 bellow 4/S1 

200 dia 

XC22 Red 5.11 

XC22 Green 4/S1 

XC22 Yellow 4/S1 



XC111 



M 



5/Si 



DISCRETE LEDS 



IBS dia 

XC526 Red 
XC526 Red 11 

XC526 Green 
XC526 Velio* 
XC526 Clear 



200 dia 

XC556 Red 
XC556 Red 
XC556 Green 
XC556 Velio* 
XC556 Clear 



XC111 Green 
XC111 Yellow 4/S1 

XC111 Clear 4 -si 

085 ' dil 
MV50 Red ■ 6 Si 

ITT dia 
MV10 Red ■ 4 st 



5/S' 



Nfftft-hFD LED 



DISPLAY LEDS 



MAN 2 
MAN 3 
MAN 4 
MAN 52 
MAN 72 
MAN 74 
MAN 82 
MAN 84 
MAN 3620 
MAN 3630 
MAN 3640 
MAN 4610 
MAN 4640 
MAN 4710 
MAN 4730 
MAN 4740 
MAN 4810 
MAN 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN 6680 
MAN 6710 



POLARITY HT 

Common An ode -red .270 

5 * 7 Dot Matrix-red .300 

Common Catnode-red 125 

Common Cathode -red .187 

Common Anode-green .300 

Common Anode-red .300 

Common Cathode-red .300 

Common Anode -yellow 30G 

Common Cathode yellow .300 

Common Anode-orange 300 

Common Anode-orange t 1 300 

Common Cathode -orange .300 

Common Anode-orange 300 

Common dm ode- orange .400 

Common Anode-red * 1 -*00 

Common Anode-red .400 

Common Cathode-red .400 

Common Anode -yellow 400 

Common Anode -orange -D 560 

Common Anode -orange 560 
Common Cathode-orange-DD .560 
Common Cathode -orange t 1 .560 

Common Anode -orange 560 

Common Cathode -otange 560 

Common Anode -red -D.D. .560 



TYPE 

MAN 6730 

MAN 6740 

MAN 6750 

MAN 6760 

MAN 6780 

DL701 

DL704 

DL707 

OL741 

OL746 

DL747 

DL749 

DL750 

0L33B 

FND70 

FN0359 

FND503 

FND507 

5082-7730 

HDSP-34O0 

ADSP-3403 

5082-7300 

5082-7302 

5082-7304 

5082-7340 



POLAMTY 

Common Anode-red -: 1 
Common Cathode red D 
Common Cathode -red i 1 
Common Anode -red 
Common Cathode -red 
Common Anode-red * 1 
Common Cathode -red 
Common Anode -red 
Common Anode -red 
Common An ode -red = 1 
Common Anode -red 
Common Cathode-red t 1 
Common Cathode -red 
Common Cathode -red 
Common Cathode 
Common Anode 
Common Cathode (FNOSOO) 
Common Anode (FND510I 
Common Anode -red 
Common Anode red 
Common Cathode red 
4x7 Sgl. Oigrt-RHDP 
4 x 7 Sgl Oigit-LHOP 
Overrange character ( - 1 ) 
4 x 7 Sgl. Dig it -Hexadecimal 



.600 1995 

.600 19.95 

600 15.00 

600 2250 



RCA LINEAR 



CA3013 
CA2023 
CA3035 
CA3039 
CA3046 
CA3059 
CA3060 
CA3080 
CA30B1 



2 15 CA3082 

2 56 CA3083 

2 48 CA3086 
1 35 CA3089 
1 30 CA3130 

3 25 CA3140 
325 CA3160 

85 CA3401 



2 00 CA3600 3 50 



CALCULATOR CHIPS 
AND DRIVER 

FCM3817 (1998A) S 5.00 



MM5725 
MM573S 
DM8864 

OM8865 
DM8887 
DM8889 



2 95 
2.95 
2.00 
1.00 
.75 
.75 



CLOCK CHIPS 



MM5309 

MM5311 
MM5312 
MM5314 
MM5316 
MM53T8 
MM5369 
MM5387 
MM5841 



4 95 
695 
995 
2 95 



6 pin LP 

14 pin LP .20 

16 pin LP .22 

IB pin LP .29 

20 pin LP 34 

14 pen ST 1.27 

16 pm ST .30 

IB pin ST 35 

24 pin ST 49 

BpinSG $30 

14 pin SG 35 
16 pin SG 38 

15 pin SG .52 

B pin WW S 40 

10 pin WW 45 

14 pen WW 39 

16 pm WW 43 

18 pin WW 75 



IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS 

25-49 50-100 1-24 

■I JB^BjTjn 

19 18 rlH ■■ Wm 24 pin LP 3> 

mmmm 2a pm lp <s 

2B .27 36 pin LP *> 

32 30 SOLDERTAIL STANDARD (TIN) « P" 1 & M 

28 pm ST $ 99 

3*3 pin ST 1 39 

40 p*n ST 159 



9374 - 7-segment LED driver 
mmmnnanndfiiEQsS .99 



25-49 50-100 



.n 



SOLDERTAIL STANDARD (GOLD) 

24 pin SG J 70 
2apinSG '10 
36pinS6 175 

40 pm SG 175 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



22 pin WW ( .95 
24 pin WW 1.05 
28 pin WW 1.40 
36 pin WW 1 59 

40 pin WW 1.75 



50 PCS. RESISTOR ASSORTMENTS 

10 OHM 12 OHM 15 OHM 18 OHM 



$1.75 PERASST. 



ASST. 6 
ASST. 



27 OHM J3 0HM 39 OHM 4T OHM S6 OHM 1/4 WATT 3% 50PCS 

68 OHM 82 OHM 100 OHM 120 OHM 1b0,OHM 

180 OHM 220 OHM 270 OHM 330 OHM 390 OhM 1/4 WATT 5". 50 PCS 

470 OHM 560 OHM 6B0 OHM 820 OHM IK 

12* t W 1 8K ? ft 2 7K 1/4 WATT 5". 50 PCS 

*m 3 9* 4 7K 5 at, &M 

8 2* 10K 1?k tSK tfl". 1/4 WAH 5». 50 PCS 

27* 27K 33* 39* 47* 

1/4 WATT 5»- 50 PCS. 

1/4 WATT 5% 50 PCS. 

1/4 WATT 5% 50PCS 



100K 
270K 
680* 



330K 
820K 
2 2M 
56M 



ASST. 8R Includes Resistor Assortments 1 -7(35QPCS.) $9-95 ea. 



SS.00 Minimum Order - U.S. Funds Only 
California Residents - Add 6% Sales Tax 



Spec Sheets - 25s 

1979 A Catalog Available— Send 41 f stamp 






Jameco 



PHONE 

ORDERS 

WELCOME 

(415) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

Advertised Prices Good Thru November 



WIRE-WRAP KIT — WK-2-W 

WRAP . STRIP . UNWRAP 

• Tool toi 30 AWG Wire 

• Roll ol 50 Ft White oi Blue 30 AWG Wire 

• 50 pes each 1 . 2 . 3 & 4' lengths 
pre-stripped wire 

$12.95 




WIRE WRAP TOOL WSU-30 
WRAP . STRIP . UNWRAP S6.95 



WIRE WRAP WIRE — 30 AWG 

25ft. min.$1.25 SOft $1.95 100 It $2.95 tOOOtt $15.00 
SPECIFY COLOR — White - Yellow - Red ■ Green Blue - Black 



WIRE DISPENSER — WO-30 

• 50 ft roll 30 AWG KYNAR wire wrap wire $3.95 ea 

• Cuts wire to desired length 

■ Strips 1" of insulation Spaclfy — Blue-Yellow-White-Red 



REPLACEMENT DISPENSER SPOOLS FOR WD 30 

Specify blue, yellow, white or red 



$1 M/sgool 



JE22IMA $14-95 

Function Generator Kit 
(includes chip, PC 
Board and instructions) 



EXAR 



XR-L555 $1.50 

Micro-Powef version ol Ihe 
popular 555 Timer and directly 
interchangeable Dissipates 
1/1 5th the power and operates 
down to 2.7 volts Perfect for 
aattery operation and CMOS cir- 
cuits 



JE2206B $19.95 

function Generator Kit 
(includes all components, 
P C. Board and instructions) 



XR2242CP S1.50 

Precision timing circuit tor 
generating timing pulses in mi- 
nutes, hours and days or up to 
1 year by using two. Reduces 
cost ot time delay circuits Basic 
555 Timer with built-m 8-b>t 
Counter 



XR2D5 S 8 40 

XR210 i 40 

XR215 4 40 

XR320 1 55 

XR555 39 

XR556 99 

XR567CP 99 

XR567CT 1 25 

XRJ310P 1 30 

XR1468CN 3 85 

jjflMM 1 39 



XR1489 
KR1800 
KR2206 
HR2207 
KR2208 
XR2209 
XR2211 
XR2212 
XR224Q 
XR2J64 



XH2556 
XR2S67 
XR3403 
XR4136 
XR4I51 
XR4194 
XR4202 
XR421? 
XR4558 
XR4739 
XRJ741 



S 3 20 



TYPE 

1N746 
1N751A 
1N752 
IN 753 
1N754 
1N959 
1N965B 
1N5232 
1N5234 
1N5235 
1N5236 
11*456 
1N458 
1N485A 
1N4001 
1N4O02 
1N4003 
IN40D4 



ZENERS - 

VOLTS W 

3 3 400m 

5 1 400m 

5 6 400m 
6? 400m 
68 400m 
B2 400m 
15 400m 
56 500m 
62 500m 

6 8 500m 

7 5 500m 



50 PIV 1 AMP 

100 PIV 1 AMP 

200 PIV 1 AMP 

400 PIV 1 AMP 



DIODES — RECTIFIERS 

PRICE TYPE 
4/1.00 1N4005 



1N4006 

J 1 00 1N4007 

4 1 00 1N3600 

4 1 00 1N4148 

4 1 00 1N4154 

4 1 00 1N43Q5 

28 1N4734 

28 1N473S 

28 1N4736 

28 1N4736 

6 1 00 1N4742 

6 \ 00 1N4744 

5 100 1N1183 
2 100 1NH84 
2 100 1N1185 
2 100 1N1186 
2 100 IN1 188 



VOLTS 

600 PIV 1 AMP 
800 PIV 1 AMP 
1000 PIV 1 AMP 
50 200m 



10m 
10m 



PRICE 

10 1 00 
101 00 
10 1 00 
61 00 
15 t 00 
12 1.00 
20' 1 00 






12 

15 1w 

50 PIV 35 AMP 

100 PIV 35 AMP 

ISO PIV 35 AMP 

200 PIV 35 AMP 

400 PIV 35 AMP 



SCR AND FW BRIDGE RECTIFIERS 



C36D 
C3BM 
2N2328 
M0A980-! 



15A@400V 
35A @ 600V 
1 6A@ 300V 
12A@ 50V 
12A(g. 2Q0V 



FW BRIDGE REC 
FW BRIDGE REC 



TRANSISTORS 



MPSA05 

MPSA06 

TISS7 

TIS98 

T1S133 

IIS135 

J0409 

40410 

40673 

2N918 

2N2219A 

2N2221A 

.'N2222A 

2N2369 

:N2369A 

VIPS2369 

2N2484 

2N2906 

2N2907 

2N2925 

UJE2955 

2N3053 



2N3C55 

MJE3055 

_>N3392 

.•N3396 

PN3S67 

PN3568 

PN3569 

MPS3638A 

MPS3702 

2N3704 

MPS37LW 

2N3705 

MPS3705 

2N3706 

MPS3706 

2N3707 

2N371 I 

2N3724A 

JN3735A 

2N3772 

2N3823 

2%3903 



5 t 00 

3 100 

4 1 00 



t ] N3904 
2N3905 
2N3906 
2N40I3 
2N4123 
PN4249 
PN4250 
2N4400 
2N4401 

nUm 

2N4403. 
2N4J09 
2N5086 
2N50S7 
2N5088 
JN5089 
2N5129 
PN5134 
PN5138 
2*15139 
2N5210 
2N5449 
:N5951 



5 1 00 
5 1 00 
5 1 00 
5 1 00 



CAPACITOR-™ — < CORNER 

**"■ rl *'l ■ VTI I oiSC CAPACITORS ■"»»«■»■••■ 

1-9 10 99 100 1-9 10-99 100 

lOpt 05 04 03 XVF 05 04 035 

22 pi 05 04 03 0047^f 05 04 035 

47 pt 05 04 03 Ot^f OS 04 035 

100 pt 06 04 03 022^F 06 05 04 

220 pi 05 04 03 047^F 06 05 04 

470 pt 05 04 035 VF 12 09 075 

100 VOLT MVIAR FILM CAPACITORS 

001ml 12 tO 07 022ml 13 II 08 

0022 12 10 .07 047ml 21 17 13 

0047ml 12 10 07 Imt 27 23 17 

MA 12 10 .07 22mt 33 27 22 

-20% OtPPf TANTALUMS (SOLID) CAPACITORS 

1/35V 28 23 17 1 5 '35 V 30 26 21 

15/35V 28 23 17 2 2r2SV 31 27 22 

.22>35V 28 23 17 3 3f25V 31 27 22 

33/35V 28 23 17 4 7'25V 32 28 23 

47'35V 28 23 17 6 8'25V 36 31 25 

6835V 28 23 17 IO/25V 40 35 29 

1 0/35V 28 23 17 tS/2SV 63 50 40 
MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 

Axiil l.»*d Ratlin Lflld 



3 3r50V 

4 7/25V 
10/25V 
10/50V 
22/25V 
22/50V 
47/25V 
47/50V 

100/25V 
10O.'5OV 
220/25V 
220/50V 
470/25V 
1000/16V 
2200/ 16V 



7 /25V 15 



4750V 
1 0/1 6V 
1.0/25V 
1 O.'SOV 
4 7/16V 
4 7/25V 
4 7. '50V 
10/15V 
10/25V 
10/SOV 
47/50V 
100/1 6V 
100/25V 
100/50V 
220H6V 
479/25V 



16 



210 



BYTE November 1978 



Circle 200 on inquiry card. 




ELPAC 

POWER 

SUPPLIES 



Completely Assembled 
SPECIFICATIONS 

105-125(210-250 Vac, 47-440 Hi input 

Line Regulation 



±0.1% 

±0.1%no-load to rated-load 
±0 1%p-p,dc to 10 MHz 
100 megohm dc, 900 Vac 
35% rated current 
RATINGS 



Load Regulation 

Output Ripple and Noise 

Input/Output Isolation 

Short Circuit Current 
PART NO. RATINGS PRICE 

WATTS VOLTS AMPS 
SOLV15-5' 15 5 3 $39.95 

S0LV15-12- 18 12 1.5 39.95 

SOLV30-5 30 5 6 59.95 

S0LV30-12 48 12 4 59.95 

0VP1 over voltage protection tor SOLV30-5, -12 9 95 

•S0LV15-5, 12 includes 0VP installed 



MICROPROCESSOR COMPONENTS 



SUP R' MOD II 

UHF Channel 33 TV Interface Unit Kit 

*Wide Band B/W or Color System 

* Converts TV to Video Display for 
home computers, CCTV camera, 
Apple II. works with Cromeco Da2- 
ztar, SOL-20, IRS-80, Challenger, 
etc. 

* MOD II is pretuned to Channel 33 
(UHF). 

* includes coaxial cable and antenna 
transformer. 



8216 
8224 
8228 
8251 

8253 
8255 
8257 

1101 

1103 

J101(8101i 

2102 

? 107/5280 

2111(81111 

2112 

2114 

2114L 

2114-3 

2114L-3 

7489 

8599 

21L02 

74S200 

93421 



usDriver 




MOD II 



$29.95 Kit 



— -«5u8r* 
PART NO. ~" 

CY1A 

CY1 84 

CY2A 

CY2.01 

CY2 50 

CY3.27 

CY3.57 

CY3A 

CY4.91 

CY7A 

CY5 18 

CY6 14 

CY6 40 

CY6.55 

CY12A 

CY14A 

CY19A 

CY18 43 

CY22A 

CY30A 



CRYSTALS ar 

THESE FREQUENCIES ONLY ^-ir-± 

FREQUENCY CASE PI 



1.000MHz 

1 8432MHz 

2 000MHz 
2010MHz 

2 500MHz 
32768MHz 

3 579545MHz 

4 000MHz 

4 916MHz 
5.000MHz 

5 185MHz 

6 144MHz 
6400MHz 
6 5536MHz 
10 000MHz 
14 31818MHz 
18 000MHz 
18432MHz 
20 000MHz 
32 000MHz 



HC33 
HC33 
HC33 
HC33 
HC33 
HC33 
HC33 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 
HC18 



595 
5 95 
595 
1.95 
4,95 
4,95 
4.95 
4.95 
4.95 
4.95 
495 
495 
4 95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 



Custom Cables & Jumpers 



DB 25 Series Cables 
Part No. Cable Length Connectors Price 

DB25P-4-P 4 Ft. 2-0P25P $15.95 ea 

DB25P-4-S 4 Ft 1-OP25P/1-25S $16.95 ea. 

DB25S-4-S 4 ft 2-DP25S $17.95 ea. 

Dipped Jumpers Plugs 

DJ14-1 1 ft 1-14 Pin $1.59 ea. 

0J16-1 1ft 1-16 Pin 1.79 ea 

DJ24-1 1ft. 1-24 Pin 2.79 ea. 

DJ14-1-14 1 ft 2-14 Pin 2.79 ea. 

DJT6-1-16 1ft. 2-16 Pin 3.19 ea. 

DJ24-1-16 1 tt. 2-24 Pin 4.95 ea 

For Custom Cables & Jumpers. See JAMECO 1979 Catalog for Pricing 



1/16 VECTOR BOARD 



Pari No 
64P44 052XXXP 
169P44 062XXXP 
64P44 062 WE 
34P44 062WE 
169P44 062WE 
169P84 06ZW£ 
169P44 052WEC1 



COMNECTORS 

25 Pin-D Subminiature 



DB25P(as pictured) PLUG $2.95 

DB25S SOCKET 3.50 

DB51226-1 Cable Cover tor DB25 P or S 175 



MOLEX CONNECTOR PINS 



Pre-packaged in strips 



S1. 95/100 pins 

M-530-1 (minimum prder) 

$16.00/1000 pins 



INSTRUMENT/ 
CLOCK CASE 

Injection molded unit 
Complete with ret) bezel. 
.4ft' x 4" x 1-9/16". 

^ $3.49 




mum 



CPU 

CPU 

CPU 

8-Bit Input/Output 

Priority Interrupt Control 

Bi -Directional Bus Driver 

Clock Generator/Driver 

System Controls 

Prog. Comm. Interlace 

Prog Interval Timer 14, 

Prog. Petiph. Interface 9. 

Prog. DMA Control 19. 

RAM'S 

256 x 1 Static I 1 ■ 

1 Dynamic 

Static 3. 

1 Static t. 

1 Dynamic 4, 

Static 3. 

Static 4. 

4 Static 450ns 9. 

4 Static 450ns Low Power 10 
4 Static 300ns 10 

4 Static 300ns Low Power 11 

Static 

Static 
1 Static 

Static 

Static 



Z80(780C) CPU 
Z80A(708-1)CPU 
2650 MPU 

MC6800 MPU 
MC6810API 128 x 8 Static Ram 



$19.95 
24.95 
26.50 
14.95 
5.95 



MC6821 Periph. Interface A0apter(6820)7.49 

MC6830L8 1024x8Bit R0M(68A30) 14.95 

MC6850 Asychronous Comm Adapter 7.95 

MC6852 Syn. Serial Data Adapter 9 95 
MC6880 (MC8T26) Quad Tri State 

Bus Trans. 2.25 

MPU w/Clock & Ram 24.95 



1024* 



4096 * 



MC6802 

1702A 

S203 

82S23 

82S115 

82S123 

(•4S287 

TMS2532 32K 

2708 8K 

2716 T.I. 16K 

2716 Intel (2516 T.I 

6301-1 1024 

6330-1 266 » 



4096« 
32x8 
1024 x 



-T.- - 



■,■■■ ■ .i 



MK4027 (UPD414) 4K DYNAMIC 16 PIN 

MK4116 (UPD416) 16K DYNAMIC 15 PIN 

TMS4044-45NL 4K STATIC 

RDM'S 

2513(2140) Character Generator (upper case) 
2513(3021) Character Generator [lower case) 
2516 Character Generator 

MM5230N 2048 Bit fleafl Only Memory 

USER MANUALS 
B02M CDP1802 Manual 
ZBOM 780 Manual 
2650M 2650 Manual 



"tig 



2522 
2524 
2525 
2527 
2528 
2529 
2532 
2533 



PROMS 
famous 
Famous 
Open C 
Bipolar 
Tftstate 
Static 
EPROM 
EPROM 
EPROM 
16K EPROM 

Tri-State Bipote 
Open C Bipolar 

SHIFT REGISTERS 

500/512 Bit Dynamic 
1024 Dynamic 
Hex 32 Bit Static 
Dual 132 Bit Static 
512 Dynamic 
1024 Dynamic 
Dual 256 Bit Static 
Dual 250 Static 
Dual 240 Bit Static 
Quad 80 Bit Static 
1024 Static 
Frfo 



TELEPHONE 
KEYBOARD CHIPS 

AY-5-9100 S14 95 
AY-5-9200 14 95 
AY-5-9500 i 95 
AY-5-2376 14 95 
HD0165 7 95 

74C922 9 95 



SPECIAL REQUESTED ITEMS 



The Incredible 
Pennywhistle 103" 



$139.95 



Kit Only 




The PannywhliHi 103 is capable of recording data to and trom audio tape without 
critical speed requirements for the recorder and it is able to communicate directly with 
another modem and terminal tor telephone "hamming" and communications. In 
addition, it is tree of critical ad.ustments and is built with non- precision, readily available 

Data Tnntmiuion Mathod Frequency -Shift Keying, full-duplex (halt-duplex 

selectable) 

Maximum Data Rate 300 Baud 

Data Format Asynchronous Serial (return to marx level required 

between each character) 

.2025 H; tor space: 2225 H? for mark. 

.Switch selectable: Low (normal) ■ 1070 space, 

1270 mark: High - 025 space, 2225 mart 

Receive Sensitivity - 46 dQm accousticaity coupled 

Transmit Laval 15 dbm nominal Adjustable from -6 dbm 

to -20 dbm 
Receive Frequency Tolerance ...Frequency reference automatically adjusts to 

allow for operation between 1 800 Hz and 2400 Hi. 
Digital Dala interface EIA HS-232C or 20 mA current loop (receiver is 

optotsolated and non-polar) 

Power Requirements 120 VAC. single phase, 10 Watts. 

Physical All components mount on a single 5" by 9" 

printed circuit board All components included 
Requires a VOM, Audio Oscillator, Frequency Counter and/or Oscilloscope to align 



$** the 3 



ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 



NMOS READ ONLY 
MEMORIES 

MCM6571 $13 50 
MCM6574 13.50 
MCM6575 1350 



MISCELLANEOUS 



LO110/111 S25.O0/SI 

MC4016(74416) 7.50 

4N33 3 95 



TRS'80 16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. Kit 




The Sinclair PDM35. 

A personal digital 

multimeter for only $ 59 <* 



Tathfllcal 


p. < if i m Hon 


DC vol i. (4 

knit 1 m \ 

,VLUH>1 01 

Note. 10 Mi 


io 1000 V 


AC Vr.it* (40 Hz 5 klli 
Kannc IVrrtWOV 


DC Currtn 
K*n#t 1 rv\ 


CCtMCHl 



DESCRIPTION 



PDM35 Digital Multimeter m.- i-m-ii 
PDM-AC H7volt AC Adapter 
PDM-DP Deluxe padded carrying case 



PRICE 

J 59.95 ££ 

6.95 n 

6.95 - 



1 hlllf risi-.r... 6 If 

Weigh): ft i o/. 
Power supply: 9 



pniSlt ' WIH 




Model 2800 
$99.95 

leads qperaling manual 



3%-Digit Portable DMM 

• Overload Protected 

• 3 high LED Display 

• Battery or AC Operation 

• Aulo Zeroing 

• Imv tVa. 1 ohm resolution 

• Overange reading 

• 10 meg input impendence 

• DC Accuracy 1% lypical 
Ranges: DC Voltage ■ 0-fOOOV 
AC Voltage 1000V 

Freg Response 50 400 HZ 
(X/AC Current: 0-100mA 
Resistance 0-i0 meg ohm 
Size 6 4 * 4 4' i 2 

Accessories: 
AC Adapter BC -28 $9.00 
Rechargeable 

Batteries BP-26 20.00 
Carrying Case LC-2B 7.50 



100 MHz8-D.gif Counter 

> 20 Hz-100 MHz Range . Four power sauces, i e 

> 6'' LED Display batteries. 110 or 220V with 

> Crystal -controlled timebase charger 12V with auto 
• Fully Automatic lighter adapter and external 
■ Portable — completely 7 2-itjv power supply 

. max 100 £134 gg 



K 5 63" 



V 



ACCESSORIES FOR MAX 100: 
Mobile Chargtr Eliminator 

use power trom car battery Model 1 

Chirgar/Ellmlnator 



Model 100 - CAI S3 95 



63-Key Unencoded I KEYBOARDS] *«£*££f Pad 




This is a 63-key, terminal keyboard newly 
manufactured by a large computer manufac- 
turer. It is unencoded with SPST keys, unat- 
tached to any kind of PC board. A very solid 
molded plastic 13x4" base suits most applica- 
tion, in stock $29.95/each 




19-key pad includes 1-10 keys. 
ABCDEF and 2 optional keys and a 
shift key. $10.95/each 



$5.00 Minimum Order - U.S. Funds Only 
California Residents - Add 6% Sales Tax 



Spec Sheets - 258 

1979 A Catalog Available — Send 41c stamp 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS, CA 94070 

Advertised Prices Good Thru November 




PHONE 

ORDERS 

WELCOME 

(415)592-8097 




1 Hand 

$9.95 each 

'Leaves two hands free for 
working 

* Clamps on edge of bench, table 
or work bench 

* Position board on angle or flat 
position for soldering or clipping 

* Sturdy, aluminum construction 
for hobbyist, manufacturer or 
school rooms 



comes complete with; 
8 each UPD416 {16K Dynamic Rams) 
Documentation for conversion 

TRS-16K $115.00 

Special Offer - Order both your TRS-16K and the 
Sup'R' MOD II Interface kit together (retail value 
£144.95) for only $139.95 



3 1 /2 DIGIT DPM KIT 



* New Bipolar Unit 

• Auto Zeroing 
. .5" LED 

Model KB500 0PM Kit 
Model KB503 5V Power Kit 



Auto Polarity 

Low Power 

Single IC Unit 

$49.00 
$17.50 



JE701 Clock Kit 




<K"X3 WX1W 

$19 95pe, Kit 



• 6 Digit. ,.300 Height Common 
Cathode Display 

• Uses MM5314 Clock Chip 

• Push Button Switches for setting 
Hours, Minutes & Hold. 

• Easily Viewable to 20 Feet 

• Simulated Walnut Case 

• 115 VAC Operation 

• 12 or 24 Hour Format 

• Includes all Components & Case 



JE803 PROBE 



indespensihie m trouole shooting logic families 
TTL DTl_HTl CMOS II derives the powei it 
needs te operaie directly ntt dl the circuit under 
test drawing a scanMO mA ma> It uses a MAN3, 
readoul to indicate any o' the following states By 
Ihese symbols iHi t (LOW) o i PULSE) P The 
ProOe can detect higti fiequency Dulses to J5 tAH; 
n can t De used ai MOS levels o< eircjit damage 



$9.95 Per Kit 

printed circuit board 




T 2 L 5V 0.5A Supply 

'This is standard TTL power supply using the well 
known LM309K regulator IC to provide a solid 0.5 
AMP of current at 5 volts. We try to make things easy 
for you by providing everything you need in one 
package including the hardware for only. 

JE225 $9.95 Per Kit 



PROTO BOARDS 



PROT0 BOARD 6 

$15.95 

(6 long X 4 wtde) 




PB100 -4 5" x6" 
PB101 -5.8 x4.5" 
PB102 -7" X4.5" 
PB103 -9" x6" 
PB104 -9.5" x8 
PB203 - 9.75 x 6V4 x 2% 



$ 19.95 
22.95 
26 95 

44.95 
54,95 
75.00 



PB203A - 9.75 x 6'A x 2V« 124.95 



;upclv) 



PROTO CLIPS 



14 PIN 

m 16 pin 

— _„ ; " 24 PIN 

miiiumi 40 pin 



$4 50 

4 75 

8.50 
13.75> 



Circle 200 on inquiry card. 
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Whal's New? 



of INTEREST to DESIGNERS 



Dual End Stackable 
Alphanumeric LED Displays 



Rack Assembly for Big Prototypes 




The Mupac Mixer is a modular 
packaging system that integrates a variety 
of panel sizes, IC densities and user 
selectable voltages into one rack assem- 
bly. Logic can be subdivided into multi- 



ple size functions. Three independent 
backplanes permit the modular separation 
of analog and digital grounds and voltage 
supply requirements for optimum noise 
immunity. Multilayer panel construction 
allows high frequency applications. The 
system can accommodate panels with 32 
to 192 ICs ranging in size from 4.5 inch 
by 6.0 inch to 8.0 inch by 14.9 inch. 
For maximum flexibility, blank, copper- 
clad, cable and wire wrap panels can be 
mixed. Mupac panels contain from 108 
to 540 IO pins to prevent restrictions 
and pin limitations. The system ranges in 
price from $400 to $500 for rack 
assemblies and from $100 to $500 for 
panels. Contact Mupac Corp, 646 
Summer St, Brockton MA 02402. ■ 

Circle 575 on inquiry card. 



80 Column Dot Matrix Printer Mechanism 




Featuring a 100,000,000 character 
dot head, this 80 column Model 3110 
dot matrix printer mechanism is being 
introduced by Epson America Inc, 
23844 Hawthorne Blvd, Torrance CA 
90505. 

The Model 3110 prints 150 charac- 



ters per second, with a 5 by 7 dot matrix 
character and 1/10 inch column spacing 
tailored for the small business and home 
computer markets. 

DC power used for the magnet, solen- 
oid and detector allows OEMs to save 
manufacturing cost by purchasing the 
standard Epson mechanism for use with 
systems that will run on US or foreign 
line currents. The unit requires a 24 V, 
30 to 42 V, and 5 V DC power supply 
plus case, control board and interface 
electronics. 

The Model 3110 is 3.74 inches (9.5 
cm) high, 13.19 inches (33.5 cm) wide 
and 7.28 inches (18.5 cm) deep and the 
weight is 6.6 pounds (3 kg). 

The Model 3110 sells for less than 
$250 in quantities of 500. A 40 column 
version of this mechanism, designated 
Model 512, sells for $155 in quantities 
of 500." 

Circle 576 on inquiry card. 



Planar Cable Connectors for Microcomputer Systems 





Two series of planar (ribbon) cable 
connectors have been announced by 
Spectra-Strip, 7100 Lampson Av, 
Garden Grove CA 92642. The first of 
the planar cable connectors are the 804 
Series IDC DIP/socket connectors with 
fixed insulation-displacing contacts. 
They are available for mass termination 
to planar cables on .050 inch centers and 
accept 28 stranded and 28 and 30 solid 
AWG conductors. The IDC DIP/socket 
is a one-piece construction connector 
which features a fixed .013 inch IDC 



contact with a dual beam configuration. 
The 804 Series IDC/DIP socket con- 
nectors are available with 14, 16,21 and 
24 position versions. 

The second of the planar cable 
connectors are the 805 Series IDC 
DIP/plug connectors which insert into 
integrated circuit sockets and provide 
planar cable interconnection to printed 
circuit boards. The male DIP/plugs pro- 
vide preinstalled insulation-displacing 
contacts for easy mass termination to 
planar cables on .050 inch centers and 




The lEE-Hercules Models 1784/ 
85 R .54 inch dual, alphanumeric LED 
displays with common cathode and right 
hand decimal point have been announced 
by Industrial Electronic Engineers Inc, 
7740 Lemona Av, Van Nuys CA 91405. 

These models consist of two .54 inch 
high, red 14 segment characters com- 
bined in a compact package which can 
display alphabetic and numeric charac- 
ters plus some symbols. The end stack- 
able feature allows designers variable 
display lengths in accordance with their 
needs. Composed of gallium, arsenic and 
phosphorous (GaAsP) emitting material, 
these solid state displays have a typical 
600 microcandle per segment luminous 
intensity at 20 mA at 1.6 Vp. The 18 
horizontal double dual-in-line package 
pins on 0.1 inch spacing are set up for 
multiplex drive for maximum pinout 
economy. 

Models 1 784/85 R install in integral, 
multidigit arrays with lEE-Atlas dis- 
play mounting hardware. In 500 piece 
quantities, the price is $4.50 each. For 
additional information, request catalog 
HE-1.« 

Circle 577 on inquiry card. 

Motorola Offers 1024 by 4 Bit Static 
Programmable Memory 

The MCM2114, a 1024 by 4 bit static 
programmable memory requires no 
clocks, no timing strobes, nor refreshing 
because of fully static operation. Data 
out and data in are of the same polarity 
and no address set up time is required. 
Four speed ranges are available: 200 ns, 
250 ns, 300 ns and 450 ns, and two 
power versions, the MCM21 14 at 550 mW 
and the MCM21 LI 4, at 385 mW (maxi- 
mum), both using a single 5 V supply with 
± tolerance. Two industry standard 18 
pin packages are available, plastic (P 
suffix) and lid-seal ceramic (L suffix). 
The MCM211P-45 (450 ns part in plas- 
tic) is priced at $12.25 in quantities 
of 100 to 999. Contact Motorola Inc, 
Integrated Circuit Division, Technical 
Communications, 3501 Ed Bluestein 
Blvd, Austin TX 78721." 

Circle 578 on inquiry card. 

offers assembly in seconds without 
prestripping the cable. The contacts 
accept 28 stranded and 28 and 30 solid 
AWG conductors. 

The 804 Series connectors are priced 
in a quantity of 1000 pieces at $.09 per 
contact and the 805 Series connectors 
are priced in a quantity of 1000 pieces 
at $.06 per contact. ■ 

Circle 579 on inquiry card. 
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EVERYTHING 



YOU NEED TO LEARN TO PROGRAM THE Z80® 
WITHOUT WASTING YOUR 8080 KNOWLEDGE 




PRACTICAL 



ruPtniAifiifmwK 



Including source liM my - of 
conversational .iwiiihlri .nut ck-hugying monitor 

W.J. WE-l LER 



THE TEXTBOOK... 

18 chapters of solid, accurate 
programming information, on such 
topics as: 



Single and multilength arithmetic 

Array and table handling and searching 

Number base conversion 

Floating point arithmetic 

Programmed input/output 

Decimal arithmetic including multiply 
and divide 

Stack pointer usage and subroutines 

Debugging techniques 

Interrupt modes and service 

Interrupt driven input/output %j £v 



<£& 



& 



THE ASSEMBLY PROGRAM. ..(easily worth S100.00 by itself) 

The full source listings of a combined editor/assembler which supports the language used. This 
language uses 8080 mnemonics for 8080 compatible instructions and clear, logical extensions 
of the 8080 mnemonics for Z80 only instructions. The assembler is resident in less than 10K 
RAM and will function with any set of peripherals which transmit on a character by character 
basis, e.g., paper tape. 



A FULL DEBUGGING MONITOR... 

Not a simple ROM monitor. Contains facilities 
for breakpointing, modification of pseudo 
registers and much more. 

AND BY THE WAY... 

When the coupon in the book is filled out 
and returned, the object programs of the 
editor/assembler and debug are shipped 



DIAL CHARGE CARD ORDERS TOLL FREE (800) 258-5477 



n 



BITS 



POB 428. 25 Route 101 West 
inc Peterborough. NH 03458 



Practical Microcomputer Programming: The Z80 

$29.95 plus $.75 postage and handling 

; ! Check *: 

i My card # : 



Expires: 



Name. 



Address. 
City 



.State- 



.Zip. 



Signature. 
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RONDURE COMPANY 



2522 BUTLER ST. 

DALLAS, TEXAS 75235 

214-630-4621 



the computer room 




ASCII SELECTRIC 



SPECIALSALE 
$875.00 

Used Working 
and Clean 

TESTED WITH 
NEW 
ASCII 
ELECTRONICS 
Factory 
Reconditioned 
$1075.00 
ASCII Selectric with ASCII parallel electronics. 
Immediate Delivery— Shipped from inventory. 



Heavy 
Series 



Printer Mechanism: 
duty input/output, 
745. 

Weight: 120 lbs. Dimen- 
sions: 29"Hx35"Wx33"D. 
Print Speed: (14.8 charac- 
ters per second) 
Platen: 15" wide, pin feed 
or form feed device option- 
al (132 print positions). 
Parallel output only — 15 
characters per second ac- 
cepts 7 bit ASCII parallel 
w/strobe & prints on Selec- 
tric. The unit still works as 
a typewriter in off-line 
mode. 



DATEL SELECTRIC (IBM Selectric Mechanism) 




"As Is" Complete 

Working 

Reconditioned 



$395.00 
$495.00 
$695.00 



Specifications: 

• Size: 21"Wx21"Dx8"H. 

• Power Input 115 Volt 
Hz 

• Interface: RS232 

• Weight: 54 lbs. (Shipping 
weight 65 lbs.) 

• 15" Carriage 

• 15 CPS 

• Correspondence code 

• Half Duplex 

• 132 Print Positions, 10 
Pitch 



Used 



- $395 



NOVATION DC3102A 



I 



Working 



RS232 Connection 
300 Baud 



Tl 990/4 

Single Board 16 Bit Micro 

Computer 

NEW $250.00 



USED MODEMS & COUPLERS 
NOVATION TC102 (Acoustic) $45.00 

AJ 233 (Acoustic) $25.00 

CF 318 (Hard Wire) $25.00 




SHUGART 
MINI-FLOPPY DRIVE 



NEW PRICE 
$325.00 ea. 
Model SA-400 




FLAT PACK ACOUSTICAL 

MODEM PICK-UP 
Useable with most modem 
chips/kits 
Used — $17.50 (w/prints) 



ORDERING INFORMATION: 

We ship the same day we receive a certified check or money order. 
Texas residents add 5% sales tax. Please call if you have a question. 
Write for our CATALOG of many parts, terminals, printers, etc. 
All items subject to availability. Your money returned if we are out 
of stock. 



SHIPPING INFORMATION: 

Modems: $2.00 each; 2 for $4.00 UPS. 

Large Items & Parts: Specify Freight or Air Freight Collect 

Foreign Orders: Add appropriate freight or postage. 

We now take Master Charge and Visa orders, Specify full number, 

bank number and expiration date. 




$249.95 

CLEANED 

& 

CHECKED 

OUT 



$199.95 

AS IS 

IBM® Selectric-Based 
I/O Writers 

Excellent Hobby Printers 

•Series 72/731 

• Heavy Duty 
•8 1 / 2 " Platen 

• All Solenoids 

• BCD Code 

These terminals are from a large 
airline reservation system. They are 
heavy duty and were under continuous 
maintenance. The units have been 
in storage. We make every effort to 
ensure that all essential parts are 
included. Most work when plugged 
in. No warranties are given or implied. 



Selectric Controller 

The 3S-01 is a complete controller for 
the IBM Model 731 I/O typewriter 
for both input and output operations. 
With this controller the 731 becomes a 
versatile ASCII printer with the world 
famous Selectric quality and an alpha- 
numeric ASCII-encoded keyboard with 
the wonderful Selectric feel. An 
eightbit parallel input/output port 
(bidirectional or separate) is all that is 
necessary to add the KING of the 
hardcopy terminals to your system. 
Serial RS-232C is also available for 
connection to a serial communications 
port or modem. 

Power supply requirements are 5VDC 
at .75A and 48VDC at 1 A for the basic 
parallel controller. Additional power 
needed for the serial unit is + 12VDC. 

PRICE $249.95 

ASSEMBLED BOARD 

Surplus power supply for above $30.00 



Print only interface unit 
Board and instructions only 



$59.95 



SUPER SALE 




Complete Terminal Unit 

This unit consists of: 

1. A cleaned, checkout, repainted 
used selectric. This unit has been 
converted for upper & lower case 
with new ball containing all 

BASIC characters. 

2. Selectric controller unit allowing 
both input and output 

3. Power supply (used) 

4. Terminal table (new) 

5. Assembled and tested. Ready to 
plug in and go. 

6. ASC II to computer 

7. Crated for shipping by motor 
freight (collect) 

PRICE $775.00 FOB TULSA 

DEALER INQUIRY INVITED 

Have 10 HP 2671 B card readers left at 
$299.95 each FOB Tulsa. 

Cashier Check or Money Order. 
Personal check allow 3 weeks. Units 
shipped collect. Price Net FOB Tulsa. 



3 S Sales, Inc. 
P. O. Box 45944 
Tulsa, OK 74145 
1 918-622-1058 



Circle 356 on inquiry card. 



CONTINENTAL SPECIALTIES CORPORATION 






Logic Probes and Digital Pulsers 



LOGIC MOMS 



CSC logic probes ore the ultimate tool for breadboard design and 
testing. These hand-held unltB provide an Instant overview or 
circuit conditions. Simple to use: Just clip power leads to circuit a 
power supply, set logic tamllv switch to TTL/DTL or CMOS 
HTL. Touch probe to test node. Trace logic levels and pulses 
through digital circuits. Even stretch and latch for easy pulse 
detection. Instant recognition of high, low or invalid levels, open 
circuits, and nodes. Simple, duul-level detector I.EDs tell It 
quickly, correctly. HI (Logic "1"); LO (Logic "0 >. Also in- 
corporates blinking pulse detector, e.g.. HI and LO LEDs bltnK 
on or off. tracking "l"' or "D" states at square wave frequencies up 
to I 5 MHz. Pulse LED blinks on for Vi second during pulse 
transition. Choice of three models to meet Individual require- 
ments; budget, project and speed of logic circuits. 

MODIL IP-1 

Hand-held logic probe provides instant reading of logic levels for 
TTL. DTL, HTL or CMOS. Input ImpriMMi 100.00U ohms. 
Minimum Detectable Pulie: 50 ns. Minimum Input Signal 
(Fraquency): 1U MHz. PuIm Detector <LED): High speed train 
or single event. Pulee Memory: Pulse or level transition detected 
and stored. 
CSC Model LP-1 Logic Probe— Xet Each $44-95 







in :i voltmeter. More 
:.00,tlOU ohms. Mlnl- 
i Input Signal (Fro- 

lllKh speed train or 

$24-95 



MODEL LP-3 

Economy version of Model Ll'-l. Safer th 
accurate tlr i a scope. Input Impedance: 
mum Detectable Pulse: .11 HI ns. Maxlmui 
quoncy): 1.5 MHz. Pulse Detector (LED) 
single event. Pulte Memory: Xone. 
CSC Model LP-2 Logic Probe— Xet Each 

MODIL LP-3 

High speed logic probe. Captures pulses ns short as 10 ns. Input 
Impedance: 500. onu ohms. Minimum Detectable Pulse: 10 ns. 
Maximum Input Signal (Frequency): 50 Mils. *«■» D«t«tor 
(LED): HlKh speed train or single event. Pulse Memory: Pulse or 
level transition detected and stored. 
CSC Model LP-3 Logic Probe— Xet Each S69-95 



DIGITAL PULSIR 

TIM ultimate In speed ami ease of operation. Simply <<>iiim'-1 flip 
IctulH to positive and mutative power, then touch 1)1 - s probe 1 o a 
circuit node; imtumul le polarlt v sensor delects elrrull s ,.«!, or low 
condition, llcpress t he puslihuHon and mutter an opposite k.I. rl y 

nulse into the circuit, last Iroublcsl.o at Includes Injecllntf 

siuni.ls at krv points in TTL. HTL. CMOS or 
circuits. Test Willi sliwlc pulse or 100 pulses per sitd 
dual control pusli-l.llMon; button seleels Miiijle i shot »{.""'; 
modes LEJ) indicator monitors operannu modes t>\ lliohini 
for sltiulc pul.se or continuously for a pulse train. ( cim|i 
automatic, pencil-size lal. held pulse ttencralor for any fan 
dlifltal circuits. Output: Trl-staie. Polarity: Pulse-s.-nslnu 
polarity Syne and Source: loo mA. Pulse Train: too pps 
Indicator: Mashes for slnule pul.se; slays hi for pulse trail 
CSC Model DP-1 Digital Pulsar Net Kadi $74-95 



>uili-ii 



LED 



PHOTO-BOARD® UNITS 

All the speed and convenience of QT Sockets and Bus Strips In 
both kits and preassembled units. Assemble, test and modify 
circuits literally as fast as you can think. 

PROTO-BOARD 6 KIT 

Contains one preassembled QT-47S socket, two preassembled 
QT-47B bus strips, four 5-way binding posts, metal ground/ 
base plate, non-marring feet and all hardware. Ten minute 
assembly time. Site: 6' 1. x 4" w. x 1.4" h. Weight: 7 ozs. 
CSC Model PB-6 Kit— Complete. List Price , $1 5-95 

PROTO-BOARD 100 KIT 

Contains two preassembled QT-35S sockets, one preassembled 
QT-35B bus strip, two 5-way binding posts, non-metallic base 
plate, non-marring feet and all hardware. Ten minute assembly 
time. Sixes 4.5" w. x 6" 1. x 1.4" h. Weight: 7.5 ozs. 
CSC Model PB-100 Kit— Complete. List Price $19-95 

PROTO-BOARD 101 
Fully assembled breadboard contains two QT-35S sockets and 
four QT-35B bus strips mounted on metal ground/base plate 
with non-marring feet. Excellent for audio and small digital 
projects. Size: 5.8" 1. x 4.5" w. x 1.4* h. Weight: 9 ozs. ^.^^ 
CSC Model PB-101 Breadboard— Complete. List Price $£9*95 

$22 95 

PROTO-BOARD 102 
Fully assembled breadboard contains two QT-47S sockets, three 
QT-47B bus strips and one UT-35B bus strip on a metal ground/ 
base plate with non-marring feet. Excellent for intermediate 
digital needs. Size: 7" 1. x 4.5" w. x 1.4" h. Weight: 10 ozs. ^ 
CSC Model PB-102 Breadboard— Complete. List Price fJletfTj. 

S26.95 



Prototype Design Equipment 



PROTO-BOARD 103 

Fully assembled breadboard contains three QT-59S sockets, four 
QT-59B and one QT-47B bus strips, four 5-way binding posts 
on a metal ground/base plate with non-marring feet. Build calcu- 
lators, interfaces, networks, etc. Size: 9" 1. x 6" w. x 1.4" h. Weight: 
1 'A lbs. n^ . j-- 

CSC Model PB-103 Breadboard— Complete. List Price . SSMB 

$44.95 

PROTO-BOARD 104 

Fully assembled breadboard contains four QT-59S sockets, seven 
QT-59B bus strips and four 5-way binding posts on a metal 
ground/base plate with non-marring feet. Build a CPU, encoder, 
complex display, etc. Size: 9.8* I. x 8" w. x 1.4" h. Weight: Wa lbs, 
CSC Model PB-104 Breadboard — Complete. List Price JPW^W 

$54.95 
PROTO-BOARD 203 
Fully assembled breadboard contains built-in. short-proof, fused, 
6 VDC at 1 amp, regulated power supply, in addition to three 
QT-59S sockets, four QT-59B bus strips, one QT-47B bus strip 
and four 5-way binding posts. Capacity for most digital and many 
analog projects. Size: 9.75" 1. x 6.6" w. x 3.25" h. Weight: 5 lbs. 
CSC Model PB-203 Breadboard— Complete. List Price. $75-00 

PROTO-BOARD 203* 
Provides all the features of Proto-Board 203 with additional 
+ 15 and -15 VDC at 0.5 amp power supplies with internally 
adjustable output voltages. Size: Same as PB-203. Weight: 5,5 
lbs. 

CSC Model PB-203 A Breadboard— Complete. 
List Price '■■ 



$124.95 




BREADBOARD 
JUMPER WIRE KIT 

Each kit contains 350 wires cut 
to 14 different lengths ffom 0.1" 
to 5 0' 

Each wire is stripped and the 
leads are bent 90° for easy in- 
sertion. 

VVue length is classified by 
color coding. 

All wire is solid tinned 22 
gauge with PVC insulation. 

The wires come packed in a 
convenient plastic box. 

JK1 923361 $10.00 



$59.95 



LOGIC MONITOR 1 

Trace signals through all types of digital circuits. Unit clips over 
any I>IP It; up to 16 pins. Lach of if 16 contacts connects to a 
slngle-blt level detector that drive* a high-Intensity, numbered 
LED readout activated when the applied voltage exceeds a fixed 
2 V threhold. Logic *'l" turns LED on: logic "0" keeps LED off. 
A power-seeking gate network automatically locates supply leads 
and feeds them to the LM-l's internal circuitry. Saves minutes, 
even hours in design, troubleshooting, debugging of equipment. 
Voltage Threehold: 2 V * 0.2 V. Input Impedance: 100.0(H) ohms. 
Input Voltage Range: 4-15 V max. across any two or more inputs. 
Current Drain: 21)0 mA at 10 V. Size: 4" 1. x 2" w. x 1.75" (1. when 
open. Weight: 3 ozs. 
CSC Model LM-1 Logic Monitor— Complete. 

List Price 

LOGIC MONITOR 2 

Provides greater versatility and precision in testing all types of 
digital circuits. The fully isolated power supply and selectable 
trigger threshold let you mutch the precis.' characteristics »f the 
logic family under test, permitting more accurate measurements. 
The connector display unit clip-; over any DIP JC up to lti pins. 
The power supplv module contains the precision reference power 
supply and logic family selector switch. Operation is simple. Set 
the threshold switch to the proper ingle family. Connect black clip 
lead to circuit ground. For CMOS circuitry, the red clip is con- 
necter! to circuit positive or Wr. The clip module Is then clipped 
over the IC and the LED display instantly gives the logic states 
of all pins. Logic Threshold!: CMOS. 70*, of circuit Vcc; HTL. 
7.5 V; TTL. 2.4 V; DTL. 1.(1 V ; HTL. 1.2 V. Mulmum Visible 
Input Frequency: 311 KHz at ill , duty cycle. Size: Test Clip. 
4" t. x 2' w. x 1.75' d. when open: Power Module, 6" w. x 5.(13" d. 
x 3" h. max. Total Weight: 2ii o/.s. Power Required-. 117 VAC. 
50/fill Ilz, 10 W; also available for 2211 VAC. 5tl 60 Hz at slightly 
higher price. 

CSC Model LM-2 Logic Monitor Complete. 
List Price SI 29-95 

MAX-1O0 PORTABLE FREQUENCY COUNTER 

MAX- 1(10 Is a portable, high precision frequency counter that sets 
Hew standards In performance and value. In a compact, portable 
ease. It gives you continuous readings from 20 If* to a guaranteed 
11X1 MHz, wltli K-diglt accuracy. Fast readings with Vs-sec. update 
and 1-sce. sampling rate. Precise readings, derived from a crystal- 
controlled time boar with 3 ppm accuracy. Hiyh-sensltlvlty read- 
ings from signals us low as :to mV. with diode overload protection 
up to 2tlll V peak*. Input signals over loo MHz automatically 
Hash the most significant dtgtt. and to indicate low-battery condi- 
tion and extend battery life, the entire display Hashes at 1 kHz. 



Digital IC Testers 




Stability: *3 ppm at 25° C. Temperature Stability: Better than 
0.2 ppm °C. 11-50° C. Max. Aging: 10 ppm year. Display: Eight 
O.fi" LED digits. Lead-Zero Blanking: Decimal point appears 
between 6th and 7th digit when Input exceeds 1 MHz. Overflow 
With signals over 9U.999.999 Hz. most significant (left hand) digit 
flashes, allowing readings In excess of loo MHz. Display Update 
'/ 6 sec. plus 1 sec. gate time. Low Bettery Indicator: When batter? 
supply falls Ik-Iow 6.6 VDC. all dlgi's Hash at 1 Hz. Power 
Required: Internal. 6 "AA" cells; external. 110 or 220 VAC 
charger eliminator, auto cigarette lighter adapter or 7.2-10 VIK 
external supply. Battery Charging: 12 14 lirs. Size: 1.75" h. > 
5.(13" w. x 7.75' d. Weight: Less than 1.5 lbs. with batteries. 
CSC Model MAX-100 Frequency Counter Net Each SI 34-95 



MAX-IOO ACCESSORIES 



Model 100-CLA 

Model 100-CA1 

Model 100 CA? 

Model 300 IPC 

Model 1.00-LLC 

Model 100 MW A Mini-wlili 

Model 10D-CC 



Mobile charger eliminator. Net Each 
110 VAC charger eliminator. Net Ka. 
220 VAC charger eliminator. Net Ea. 
Input cable with clip leads. Net Each 

I.mv-hiss tap-olT 

uienna 



SPECIFICATIONS 

Frequency Range: 20 Mz to 100 MHz guaranteed: 110 MHz 
typical. Gate Time: 1 sec. Resolution: 1 Hz. Accuracy: * 1 count 
+ time base error. Input Impedance: 1 megohm shunted by 56 
pp. Coupling: AC Sine Wave Sensitivity: :tomV HMSat 50 MHz. 
Internal Time Base Frequency: 3.579545 MHz crystal oscillator. 




PRIORITY 




% 3 95 
895 
995 
5.95 
14.95 
3.95 
9.95 



NEW VOLKSMETERS! 

-^ With LCD Display— Excellent 
A It', Readability in Direct Sunlight! 



LM-300 

Full three digits 
$114.00 * 



O.5°lo 3'/2 digits 
LM-350 $144.00* 




FEATURES 



• Measures DC volts, AC volts, 
ohms and current 



• Automatic polarity, decimal 
ar>d overload indication 

• No zero adjustment and no f 
scale ohms adjust 

SPFCIFICATIONS 



1 Large LCD display f °r easy 
reading without interpolation 

i Sue I 9" Hx27"W«4.0"D. 
1 Parts and labor guaranteed for 
one year 



Tilt Stand Option, add 
Leather Case 

3AA NiCad-Batts.4 Charger 
Standard AA-size batteries provide up to 20 hours Ot operation 
Rechargeable NiCad batteries and charger unit available as optional equipment 
Batteries not included 



ELECTRONICS 



10031 A' Woodley Aveo Sepulveda CA, 91343 

Terms: VISA, MC, BAC, check. Money Order, C D , U S Funds Only CA residents add 6% sales tax Mini- 
mum order $10 00 Orders less than $75 00 include 10% shipping and handling, excess refunded Just in case 
, , please include your phone no "Sorry, no over the counter tales" GODD THBU member wb 




Purchase any of the 
LM series Meters and 
buy the LEA THER CASE 
for IC 



Send for our latest brochure 



phone orders welcome (213) 893-8202 



OEM and Institutional inquiries invited. 



Circle 306 on inquiry card. 
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What's New? 



SOFTWARE 



Educational Programs for PET, TRS-80 
and Apple II 




Educational programs for the PET, 
TRS-80 and Apple II computers are now 
available from Program Design Inc, 11 
Idar Ct, Greenwich CT 06830. Each 
course comes with programs on cassette 
tapes, workbook or guide and other 
materials necessary for effective learning. 
Currently available courses include: 

• IQ Builder: This series of three 
courses (analogies, number series 
and vocabulary builder) develops 
the skills needed to succeed on 
aptitude tests. Programs can be 
purchased and used separately or 
together. Analogies is priced at 
$9.50, number series is $9.50, and 
vocabulary builder is $12.50. 

• Step by step: This is a course in 
the BASIC programming lan- 
guage. Structured lessons and 
guided practice sessions are pre- 
sented on the computer and in 
the workbook. Step by step is 
priced at $29.95. 

• Preschool IQ builder: This course 
helps. 3 to 5 year olds develop 
intellectual skills essential for 
learning to read. This program is 
priced at $10.50." 

Circle 584 on inquiry card. 



Microprocessor Cross Assembler 
Available for PDP-1 1 or LSI-II 

Five microprocessor cross assemblers 
for use on DEC's PDP-11 minicomputers 
and LSI-11 microprocessors have been 
announced by Automated Logic Corp, 
2675 Cumberland Pky, Suite 115, 
Atlanta GA 30339. The MicroSeries 
cross assemblers can be used for any 
of the following processors: Intel 4040, 
8080, 8085, 8748, 8048, 8041, 8035 
and 8021. 

The MicroSeries runs in 12 K words 
of memory and enables a program to be 
developed using the PDP-11 with the 
RT-1 1 operation system. A companion 
program enables the output from the 
cross assembler to be shipped directly 
to burn the programmable read only 
memories. 

The MicroSeries price is $250 and is 
distributed on floppy disks." 

Circle 585 on inquiry card. 



New PDP-8 X8 Cross Assembler Series 

Four new microprocessor cross assem- 
blers have been added to Sierra Digital 
Systems' X8 cross assembler series for 
the Digital Equipment Corporation PDP-8 
minicomputer. The X8 series cross 
assemblers now cover the Z-80, 1802, 
SC/MP and 8048 microprocessors in 
addition to the previous 6502, 6800, 
8080, F8 and 2650 versions. By using 
an X8 series cross assembler, assembly 
language programs are converted into 
object code or put into programmable 
read only memory. The assemblers run 
in 8 K words of memory under the 
OS/8 operating system, and are written 
in PDP-8 assembly language. Pseudo- 
operations and runtime options provide 
for conditional assembly and listing con- 
trol. Generated object code may be 
output in the microprocessor's standard 
loader format, or BNPF for read only 
memory programming with commercial 
stand alone programmers. Each cross 
assembler is priced at $400 and distrib- 
uted in PDP-8 binary format on paper 
tape, DECtape, or DEC floppy diskette. 
Source files are also available for an addi- 
tional $250. Contact Sierra Digital 
Systems, 13905 Rancheros Dr, Reno NV 
89511." 

Circle 586 on inquiry card. 



Disk Based Software Development Tools 

A full complement of Z-80/8080/ 
8085 disk based software development 
tools oriented towards the CP/M opera- 
ting system is now available from TSA 
Software, 5 N Salem Rd, Ridgefield 
CT 06877. System development tools 
include a relocatable linking macro- 
assembler with linking loader, cross- 
reference generator and full library of 
modules. Included with the assembler 
is a symbolic debugger allowing user 
defined symbols. Higher level language 
support is provided by interface with 
Micro-Soft FORTRAN. 

For advanced systems, TSA/OS is an 
upward compatible CP/M-like operating 
system providing video screen control, 
automatic library search, an extended 
batch mode with turnkey system capa- 
bility, as well as an advanced config- 
uration scheme. 

TSA Software has available a set of 
applications packages. The TSA Data- 
base System uses a mixture of assembly 
code and FORTRAN. The system uses 
table driven screen and record formats 
and has a minicompiler to optimize 
record search capability. The TSA Word 
Processor uses a normal terminal to pro- 
vide natural text editing with advanced 
formatting features, including propor- 
tional printing. Full use of disk files is 
provided as well as file merging for 
mailing list and similar uses. Package 
prices are $100 and up." 

Circle 587 on inquiry card. 



Learn to Program a Microcomputer 
in Machine Language 



MICRO' 
COMPU TER 

6502 



'axtor^- 



Programming a Microcomputer: 
6502 by Caxton C Foster teaches you 
how to program a microcomputer in 
machine language. Although designed 
especially for the 6502 microprocessor 
used in the KIM-1, PET and Apple 
microcomputer systems, the basic prin- 
ciples covered apply to all computers, 
large or small. The 234 page book, 
which assumes no previous knowledge 
of computers, is published by Addison- 
Wesley Publishing Company Inc, 
Reading MA 01867." 

Circle 588 on inquiry card. 



Foreign Language Vocabulary Programs 
Available in BASIC 

Foreign Language Vocabulary is a 
bidirectional program for the instruction, 
practice and testing of language vocab- 
ulary skills. Languages offered include 
French, Spanish, Italian and German. 

Program features include separate 
modes for vocabulary instruction, prac- 
tice drills and testing, selectable by the 
user at any time during program opera- 
tion. The user may also alternate lan- 
guage direction (English to French or 
French to English) to improve compre- 
hension. The Educator option permits 
the creation of files for the storage of 
student identification, test responses and 
test scores, for use in a classroom 
situation. 

Foreign Language Vocabulary is 
written in BASIC. Each volume includes 
an annotated program listing and pro- 
gram flowchart to assure ease of user 
loading and understanding. Single state- 
ment lines are used to avoid confusion 
and to permit ease of user modification. 

Each volume of Foreign Language 
Vocabulary is priced at $5 with the 
Educator option costing an additional 
$3. All four volumes are $17.50 or 
$27.50 with the Educator option. For 
further information, contact Musgrove 
Engineering, 9547 Kindletree Dr, 
Houston TX 77040." 

Circle 589 on inquiry card. 
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SALE S100 BUS EDGE CONNECTORS SALE 



* 9.70 W | 




t 



SALE 

ILM3A 3dlg 1%DC $134.00 

ILM3.5A 3Vi dig .5% DC ... $ 158.50 

IlNMOA 4 dig .1%DC $209.00 

|LM4A 4dig .03% DC $250.00 

Rechargeable batteries and charger In- 
cluded 

Measures DC Volts, AC Volts, Ohms and 
Current 
|» Automatic polarity, decimal and overload 

Indication 
I • Rechargeable batteries and charger 
I • Measures DC Volts, AC Volts, Ohms and 
Current 

• Automatic polarity, decimal and overload 
Indication 

• No zero adjustment and no full-scale ohms 
adjust 

> Battery-operated — NICad batteries; also AC 
Una operation. 

• Large LEO display for easy reading without 
Interpolation 

• SIM. 1.9"Hx2,7"Wx4"D 
Parts & labor guaranteed 1 year 
Tilt stand option t 



Purchase any of the LM series 

Meters and buy the LEA THER CASE 

for 1C 




$318 

MS 15 MINISCOPE 



SirmrM & Cfit'fr Unit 



■15 megahertz bandwidth. 

• External and Internal trigger. 

■ Time base — 1 mlcrosac. to 0.5 Sec/dlv - 21 

sellings * 3% 

• Battery or line operation. 

• Automatic 4 line sync modes. 

• Power consumption < 15 watts. 

• Vortical Gein — OlloMVUiv U Mtt.ngs i 3% 



PROBE 1C 

PROBE iC with the 

purchase or SCOPE 

and the MENTION ot 

this MAGAZINE 



'- SeHremw! $41 

• MS-215 Dual Trace Version of MS-15 $435 




SIOOWWG 50 lOOCooi 1 
3 LEVEL WIRE WRAP 025 ■ 
on 250 ipaeed rowa GOLD 



SOLDER TAIL or 
ALT AIR motncrb 

•soo 



100 Corn 1 26 ci 



S100-STG SO 100 Co 
DIP SOLDER TAIL on jau i 
<<mi for VECTOR and 
mrnnertjoarda GOLD plsled 
i « 5 9 10-34 

14 00 S3 75 13 SO 
RWI 3 50/100 Com 126 
PIERCED SOLDER EYELET i 
GOLD 
•7 36 



Other Popular Edge Connectors 



KS44 G 22.44 Com l bfc 
PIERCED SOLDER E TELES 1 
GOLD plated 



3 LEVEL 

GOLD WIRE WRAP 

SOCKETS 

Sockets purchased in multiples of 50 per type may be combined tor best price. 

1-24 25-49 50-99 100-249 250-999 1K-5K 

8 pin' 41 38 35 31 .27 23 

14 pin- 39 38 36 32 29 27 

16 pin* 43 42 39 35 32 30 




18 pin 63 
20 pin .80 
22 pin* 90 



58 
75 
85 



24 pin 90 84 
28 pin 110 100 
40 pin 1 .50 1 .40 



.54 
70 
80 

78 

.90 
1 30 



47 
63 

.70 

68 

84 

1.20 



42 
58 

61 

63 
76 

1 04 



36 
53 
.57 

58 

71 
89 



All sockets are GOLD 3 level closed entry * End and side stacable 2 level. Solder Tail. Low 
Profile Tin Sockets and Dip Plugs available CALL FOR QUOTATION 



LIQUID CRYSTAL DIGITAL 
CLOCK-CALENDAR 

• For Auto, Horn*. Of'ice 

• Small In sl»(2x2ttxtt) 

■ Push button lor seconds release tor data. 

• Clocks mount anywhere with either 3M double- 
sided tape or VELCHO, Included. 

• 2 MODELS AVAILABLE 

LCD 10!. portable model runs on sett-contained 

batteries for better than a year. 

LCD 102 runs, on 12 Von system and ia beck- 



$34.95.. . c 




3=3^ $2.00 



n.ntiudt-. i 



8803 



Wafer ♦».♦ II. MOtHEr. 

- n MM *w ■» BOARD FOR 

mad mowiing .,- ■,-■, - „ .... 

• leaara MM ino-r. Con 5 ™ ■ U * 

B3r*i< sda M.t apori MICRO- 

•iMxnsiMtiio. COMPUTERS 



/tef 





8800V 

Universal Microcomputer /processor 
plugboard, use with S-tOO bus Com- 
plete with heal sink & hardware 53 * 
10' x 1/16 



*. pun up. or noaltngiei 

• Oumi •iVandGMOHOAMPSi fin 

S) CurianlF»iin 9 sjt t parMH. -SIO-IWw 



Price 
$29.50 



1-4 
S199S 



5-9 



1024 
(15 96 



S17.95 

8801-1 

Same as 8800V except plain, less power 
buses A neat sink 

1-4 5-9 10-24 

S14.95 »U4t 11196 



3682 9.6" > 4.5" 

$10.97 

3682-2 6.5'x4.5" 

$9.81 

Hi-Density Dual-In-line 
Plugboard tor Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1/16" 44 
pin con spaced .156 



3677 9 6" x 4.5" 

$10.90 

3677-2 6.5" x 4.5" 

$9.74 

Gen. Purpose D.I. P. 
Boards with Bus Pattern 
for Solder or Wire Wrap. 
Epoxy Glass 1/16" 44 
pin con spaced 156 






DIHIIIIIUUllil 



3662 6.5" x 4.5" 

$7.65 

3662-2 9.6" x 4.5" 

$11.45 

P pattern plugboards for 
IC's Epoxy Glass 1/16" 
44pmcon spaced 156 



in 

3690-12 
CARD EXTENDER 

Card Extender has 100 
contacts 50 per side on .125 
centers- Attached connector -is 
compatible with S-100 Bus 

Systems «26.0O 

3690 6 5" 22/44 pin .168 
ctrs. Extenders S12 00 



8K 450 ns 

EPROM 

FACTORY PRIME 

$ 9.00 EA. 

25 + Call For 
Price 




14 & 16 PIN 

JOLD 3 LEVEL 

\WIRE WRAP 

SOCKETS 

'14-G3 100 for 

$30.00 

16-G3 100 for 

$30.00 

50 of each for $32.00 

Sockets are End & Side stackable. 
closed entry 

FM-7 



RachanjMbto 

Hiaal 

Ctwnj»r 

Unl. $ 215 | 

features Include • By unrig me new NLS SC-5 Prtaeater, me rang* of 

me FM-7 Frequency Meter (Battel 10 HiloBO MHz. may » emerxJed 

.-. - - to 512 HHi [[he upper vHf & UKF freuuency Bands) • The FM-7 urt- 

unit 4 Qfl ines an led readout, providing /-digit resoiulion • The FM-7 can Be 

calibrated 10 in accuracy- of 00001 % • The SC-5 11 accurate id one 

Span per rnilMn • Each unrl has 30 millivoili sensiiivity « Ijattery 
powered and ras a charger unn lockjOeO • Dimensions of each are t 9" 
k .. 2 7' W > 3 9" • The units may Be obtained separately or as a 
' Frequency Quo ' • Parts & Later guaranteed 1 year 
Tin stand option . t J SO 

Leather rase $20.00 



I 



WRAP POST 

for.042dia. holes 
(all boards on litis page) 
T-44pkg 100 S 2.28 
T-44 pkg. 

1000 Si* 00 

A- 13 hand Installing 

MOl i 7.60 



Price Breakthrough! $4750 

MA1003 
CAR CLOCK 

Bright Green Fluorescent Display Crys- 
tal Time Base Assembled, just add 
switches and 12VDC. 



SPECIAL • 
14CS2100for'14" 
16CS2 100for»16" 

14 pen C82 10 lor '2" 
lOptnCSS »(of'2" 
Dim* low cost DIP sockets will accept 
both standard width plugs and chips. 
For use with chips, the sockets offer a row 
profile height of only .125" above the board. 
These sockets are end etackable. 



P'^rVi^ffl: 




f^f D031 A Woodley A&. Sepulveda CA„ 91343 

Terms VISA. MC. BAC. check, Money Order, COD.. US Funds Only. CA residents add 6% sales tax. Mini- 
mum order $10.00 Orders less than $7500 include 10% shipping and handling, excess refunded Just in case 
please include your phone no "Sorry, no over the counter tales" OOOD "**" no«m*m <*" 




S«nd for our latest brochure. 



phone orders welcome (213) 893-8202 



OEM and Institutional inquiries invited 



24 PIN DIP PLUGS 
WITH COVERS 

^"aaaaaaaflT 

3 / $1.00 

40/ $10.00 



SALE SWO BUS EDGE CONNECTORS SALE 



Circle 306 on inquiry card. 
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CANADIANS 

Announcing 

HAMILTON LOGIC 

SYSTEMS 

Specializing in logic 
devices, microprocessors, 

memorys, TTL, Cmos , 
etc. 

Send for your catalogue 

Box 7 

STONEY CREEK 

ONTARIO L8G 3X7 



Circle 157 on inquiry card. 



RADIO SHACK 
COMPUTER OWNERS 

TD6-80 

MONTHLY NEWSLETTER 

BUSINESS* PERSONAL FINANCE 
PRACTICAL APPLICATIONS 
GAMBLING • GAMES 
LATEST TRS-80 DEVELOPMENTS 
SOFTWARE EXCHANGE 'MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
. . .AND MORE 
MAJOR PROGRAMS PUBLISHED MONTHLY • IN- 
COME TAX PROGRAM - LONG AND SHORT FORMS 
• INVENTORY CONTROL • EXTENSIVE MAILING 
LIST AND FILE PROGRAM • PAYROLL • STOCK 
SELECTION • PICKING WINNING HORSES • RE- 
NUMBER PROGRAM LINES • CHESS • CHECKERS • 
FINANCIAL APPLICATIONS PACKAGE • PERSONAL 
FINANCE PACKAGE • GRAPHICS • STATISTICS • 
MATHEMATICS»EDUCATION AND MORE 

S 24 Pt, Y—r~S*nplt l»» U 
VISA Mastcrchsrg* 

MATHEMATICAL APPLICATIONS SERVICE 

Box 149 RB 

NEW CITY, NY 10956 

(914)425-1535 

(Send for our FREE Software Catalog) 



Circle 217 on inquiry card. 



Dynamic RAM Breakthrough 

16K Bits For $15.95 

The beat currant price* end belter than you cen enpect to 
bent tor qute some time: 

MC1II6L n PRIMF MOTOROLA DYNAMIC RAM (IB prn, 
?OOne ecceee, 375ne cycle lime, 70C, crime peckege, 
gold pine, tcily gunrrenteed) SI S 95 per chip. Theee plug 
drectly into your TRS-BO or APPLE computer Data 
eheet included with your order. For more then DO unite. 
cell (or quantity pricing. 

S 100 64K MEMORY BOARD KIT (lor IBK to B4K of 
above chipe) menuele, end all componente tocapt mamory 
cNpa SI2S. 

S 100 CONNECTORS, (uaad in eMceHent condttion, aoma 
with wire wrap wire) 3 level wire wrep, Imaei Spacing, 
$? 95 r*. 10 fur S77.00. 30 for $75 00. 



CARD CUIDES Wfard (but very nice] with 
$ SO ■ pair. 

Minimum order $10.00. Maelercherge and Viae accepted. 
For queationa and charge order* (no COO) call PhM Apley 
or Oavid Loune el (617) 242-3350. 



The Memory Coop 

144 MIT Branch 
Cambridge MA 02139 



Circle 221 on inquiry card. 



OS.I. 

OHIO SCIENTIFIC 
* COMPUTERS* 

SALES & SERVICE 

Business Home/ Hobby 

Hardware & Software 

SEE0.S.I.N0W! 

METRO DC AREA & MARYLAND 

The Math Box,lnc. 
(301)277-6828 

CENTRAL VIRGINIA AREA 

hVBComputerSjInc. 
(804)295-1975 



MIGRO-VERTER 

A SPECIAL COLOR MODULATOR FOR APPLE II USERS!! 
UHF version. Operates above channel 14. Eliminates wormt 



Operarei above the switching harmonics ot the computer, 
thereby yielding a cleaner, worm-free picture. Tunable 
over a minimum ot 4 channels. Interfaces directly with 
the Apple II as well as most other micros. Comes with 
video cable and RF output stub coupler. Two-toned cowl 
type decorator cabinet, Sue: S.S cm t 8.5cm i II. 5cm. 
Power: +5V. Current approx. I ma. Self-powered with 4 
pencell batteries. Operating life in eicess ot 1 000 hours 
or near shelf-life of batteries. Excellent stability. Precise 
frequency adjustment. Ho assembl y required except tor 
installation of battenes, not supplied. MODEL MVX-500. 

AVAILABLE FROM YOUR LOCAL COMPUTER DEALER 
or direct from ATV RESEARCH. COST including shipping 
anywhere m USA and Canada — S35.00. 




Circle 22 on inquiry card. 
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IT'S A GREAT BIG COMPUTER WORLD 

But You Only Need 

*THE COMPUTER CORNER 1 

" •SOL - A New Dawn is Here! 

• COMMODORE PET & KIM 
• NORTHSTAR HORIZON 

• IMSAI VOP-80 

• Memories & I/O Boards 

- • Computer Book Service 

• Magnetic Tapes & Disks 
•Full Line of Magazines 

• Brain Games & Puzzles 
•Workshops & Club Information _ 

[ Visit THE COMPUTER CORNER for 
all your computer needs. Stop in and 
browse — you'll like our personal service. 

THE COMPUTER CORNER 

White Plains Mall - Upper Level 

200 Hamilton Avenue 

White Plains, New York 10601 

Tel: 1914) WHY - DATA 






Ample Parking 
10-6 Daily & Saturday 



V, 10-9 Thursday / v^ 

^^TTTTTTTTTT^ 



Circle 213 on inquiry card. 
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TECHNICAL WRITER needed 
to prepare SOFTWARE DOCU- 
MENTATION. We also have an 
opening for an Administrative 
Assistant. Would prefer someone 
in the NYC area. Please apply 
immediately (Part-time free- 
lance position also available) to: 

PRS The Program Of The Month 

Corporation 

257 Central Park West 

New York, NY 10024 

212-787-1526 




Circle 309 on inquiry card. 



Attractive 
Durable Plastic 

DISKETTE CASE 

with each purchase of 10 Diskettes 
at regular price of $3.65 

DEALER INQUIRIES WELCOME 



V R DATA CORP. 

777 Henderson Blvd. 

Folcroft, PA 19032 

Call Collect: 215-583-5101 



Circle 387 on inquiry card. 



WE SHIP FROM STOCK 

TELETYPE MODEL 43 
Only $985 

withRS232 $1,085 

INTERTUBE: 

Smart CRT for intelligent shoppers. 

Call or write for special low price. 

HOLIDAY SALE 

ON HAZELTINE TERMINALS 

1500 Kit $885 

1500 Assembled $995 

To order: $10 shipping. 24 hr. shipping upon 
receipt of certified check or money order. Personal 
checks: allow 10 days. Credit cards: Add 4%. N.Y. 
residents add tax. 

— We Also Export — 

We have no reader inquiry number. 
Please cafl or write. 

OWENS ASSOCIATES 

147 NORWOOD AVENUE 

STATEN ISLAND. NY 10304 

Day, weekend, evening calls welcome. 

(2121 448-6283 (212) 448 6298 



Incredible! but True w Pre cut wire 
is Cheaper than cutting your own! 



Fast • Reliable • Economical 

' No more cutting & stripping by hand 

■ Good, clean, uniform strip 

■ Cheaper than using bulk wire 



Catalog available on request. 



PRECUT WIRE 

1 00 pes of 3" at $.82 - 3 1/4«/ll. 
100 pes of 6" at $1 06 = 2«/ll. 
Wire Kit #1 at $6.95 = 2 1/3«/ft. 



BULK WIRE 



50 ft. roll at $1.99 ■ 
100 ft roll at $2.95 = 



4C/»t. 
3«/H. 



# 30 Kynar stripped 1 " on each end. Lengths are overall 
Colors: Red, Blue.Green, Yellow, Black, Orange.White 
Wire packaged in plastic bags. Add 25«/length for tubes. 



2'/j in. 

3 in 
3VS in. 

4 in, 

4'/? in. 

5 in 
5'/j in. 

6 in 

6'A in 

7 in. 
7". in 

8 in. 



100 

78 
82 
.86 
90 

94 

98 

1.02 

1 06 

1 15 
1.20 
1.25 
1.29 



500 

2.40 
260 
280 
300 

321 
3.42 
3.65 
385 

4.05 
4.25 
445 
4.65 



1000 

4 30/K 
4.71/K 
5.12/K 

5 52/K 

5.93/K 
6.34/K 
6.75/K 
7.16/K 

757/K 
798/K 
8 39/K 
8 80/K 



5000 

389/K 
4 22/K 
455/K 
4.88/K 

5.21/K 
5.52/K 
586/K 
6.19/K 

652/K 
6.85/K 
7 18/K 
7.53/K 



8'/ ; in. 


1.32 


4.85 


9.21/K 


7.84/K 


9 in. 


1.36 


505 


9.62/K 


8 17/K 


9V? in. 


1.40 


5.25 


10.03/K 


850/K 


10 in. 


1 45 


5.51 


10.44/K 


8.83/K 



WIRE WRAP TOOLS 

getting it for Y Jio^^- 

HOBBY WRAP 
Model BW 630 with 

rnrr WIRE KIT#1 
iKcE ($6.95 Value 

Batteries & Charger 

WSU 30 Hand Wrap - Unwrap Strip Tool 

WSU 30 M, for Modified Wrap 

BT 30 Extra Bit 





2.2" x 6.5" 

SK 10 

$16.50 

SOLDERLESS 

BREADBOARDS 

INCLUDING 

Over 100 pieces ol precut wife 
in assorted lengths — FREE 1 



INTERCONNECT CABLES 

Ribbon cable connectors for connecting 
boardsto front panels, or board to board. 



SINGLE ENDED 



DOUBLE ENDED 



14 pin 16 pm 24 pm 14_p_m 16 pm 24 ptr 



1 24 

1 33 
1 52 
1 91 



1 65 
206 



2 05 
2 24 

2 63 

3 40 



2 24 
2 33 
2 52 
2 91 



2 45 
2 55 

2 76 

3 17 



3 37 
3 92 



WIRE KITS 



■\ r 



#1 $6.95 
(2.2 */ft.) 



#2 $19.95 
<1.9<t/ft.) 



250 3" 100 4'/2" 
250 3V4" 100 5" 
100 4" 100 6" 



#3 $23.95 
<1 .7 C/ft.> 



250 2W 250 5" 
500 3" 100 5W 
500 3'/2" 250 6" 
500 4" 100 6V4" 
250 4'/2" 100 7" 
1-250 ft. Roll 

#4 $42.95 
(1.5C/ft.) 



500 


2 1 / 2 " 


500 


4 1 /2" 


1000 


2 1 / 2 " 


1000 


AW 


500 


3" 


500 


5" 


1000 


3" 


1000 


5" 


500 


3W 


500 


5'/2" 


1000 


3%" 


1000 


5 1 /2" 


500 


4" 


500 


6" 


1000 


4" 


1000 


6" 



Choose One Color or Assortment 





WIRE WRAP SOCKETS 








1-9 


10-24 25-99 100-249 250-999 


1K-5K 


^ 


Spin* 
14 pin ' 
16pin- 


35 
.35 

37 


33 31 29 25 
33 31 29 28 

35 33 31 30 


23 
27 
29 


1 


^^ 18pin- 

3Rf ?2 p'"' 


60 
84 
90 


55 .45 43 40 
78 71 63 59 
65 82 78 70 


.37 
.54 
60 


■II 


fnf'l 24pin 
'l| 25 pin strip 
28 pin 
40 pin 


91 
1.25 

95 
1 50 


84 78 68 64 
105 95 80 70 

89 84 80 76 
1 40 1 30 1 20 1 05 


59 
65 
74 
90 


\ 


Gold 3-Level Closed Entry Design 
* End & Side Stackabie All prices include 
2-Level Sockets Available 


gold 



EDGE CARD 
CONNECTOR 



44 Pin 
100 Pin 
100 Pin 



Solder Tail 
Solder Tail 
Wire Wrap 



$1.75 $15/10 
$3.50 $30/10 
$3.50 $30/10 



SALE! 



ALL connectors include Gold. 

100 pin connectors are on IMSAI. spacing. 



y v 




H5 



i 



U13UU 




R 



ro ! 



L5UDU 



0U 




135 E. Chestnut St. #5 Monrovia, CA 91016 (213)357-5005 



ORDERING INFORMATION 

• Ordersunder$25andCOD's,add$2 

• All others shipped Ppd in U S via UPS 

• For Blue Label (Air) or 1st Class, add $1 

• We accept Visa & Mastercharge 

• Most orders shipped same day 

Dealer Inquiries Invited 



1) 



Circle 297 on inquiry card. 
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What's New? 



Single Board Computer from Omnibyte 



SYSTEMS 



Fully Integrated Computing System in a Single Circuit 




The VPD-40 is a fully integrated 
system featuring an 8085 processor, 
32 K bytes or 64 K bytes of program- 
mable memory, twin minifloppies, a 
video display, programmable keyboard, 
motherboard and serial and parallel 
IO ports in a flip top cabinet. Supporting 
software includes a disk operating 
system, text editor, extended and com- 
mercial BASIC, relocatable assembler, 
linkage editor, debugging program, 
floppy disk system diagnostic program 



and ANSI level two FORTRAN IV. 

Expansion capability is available with 
the VDP-40 optional double density 
disk controller. Up to two minifloppy 
drives and four floppy drives can be 
supported. Since the VDP-40 can 
support two optional disk controllers, 
total disk expansion capacity approaches 
five megabytes. 

The 24 line by 80 character video 
display features insert and delete, 
user-programmable character set, pro- 
tected fields, inverse video and a 14 
MHz bandwidth. 

Text can be inserted or deleted by 
character or line. Protected fields help 
the user safeguard material being 
entered, or already entered, from being 
altered when in certain modes, such 
as insert or edit. Variable format allows 
creation of large characters for viewing 
at long distances. 

The VDP-40 is priced under $4500 
and is available from IMSAI Manufac- 
turing Corp, 14860 Wicks Blvd, San 
LeandroCA 94577. ■ 

Circle 590 on inquiry card. 



Microprocessor Business Computing System 




The Abacus 1 is a complete hardware 
and software package designed to handle 
basic accounting for small businesses. 
It includes a Z-80 processor, dual North 
Star floppy disk system, video display, 
keyboard and printer, plus software. 

Functions performed by the Abacus 
1 include general ledger accounting, 
accounts receivable, accounts payable, 
inventory, payroll, mailing lists, data 
entry, sorting and file management. A 
character oriented word processing sys- 
tem is available as an option. 

The unit features an interactive, 



double entry bookkeeping system in 
which receivables decrease book inven- 
tory, payables increase book inventory, 
and general ledger accounts are updated 
automatically with extensive and valid 
accounting controls. 50 programs are 
included in the BASIC software package, 
with 1 20 pages of documentation. 

Prices for the Abacus 1 start at 
$5995. For further information contact 
Computer Products of America, 633 W 
Katella Av, Orange CA 92667. ■ 

Circle 592 on inquiry card. 




This new single board computer 
contains a processor, memory and IO on 
a single4.5 by6.5 inch (1 1.4 by 16.5 cm) 
card. The Model OB8001 also includes 
serial communications interface meeting 
both the 20 mA current loop and 
RS-232C standards. The microcomputer 
using the 6800 processor can be used to 
implement a wide variety of stand alone 
controllers. The processor module is 
available without chassis as a stand alone 
computing system with standard card 
edge connectors. 

Included on the board are: the 
MC6800 processor, a 1 MHz crystal 
controlled clock, 1 K bytes of program- 
mable memory, sockets for 2 K or 4 K 
of read only memory, serial interface 
with selectable data transmission rate, 
an MC6821 peripheral interface adapter 
(PIA) that provides two bytes of pro- 
grammable binary IO along with four 
programmable control bits, fully buf- 
fered address, data and control lines for 
off board expansion, full decoding for 
eight pages of off board IO addressing 
and a separate 128 bytes of program- 
mable memory to be used for scratchpad 
memory. This card is compatible with 
the Omnibyte family of memory and IO 
cards. For further information contact 
Omnibyte Corp, 271 1B Curtiss St, 
Downers Grove IL 60515." 

Circle 591 on inquiry card. 



Attention Readers, and 
Vendors. . . 

Where Do New Product Items 
Come From? 

The information printed in the 
new products pages of BYTE is 
obtained from "new product" or 
"press release" copy sent by the 
promoters of new products. If in 
our judgment the neat new whiz- 
bang gizmo or save the world 
software package is of interest 
to the personal computing experi- 
menters and homebrewers who 
read BYTE, we print the infor- 
mation in some form. We openly 
solicit such information from 
manufacturers and suppliers to 
this marketplace. The information 
is printed more or less as a first in 
first out queue, subject to oc- 
casional priority modifications. 
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VISIBLE 

OR 

INFRA RED 



USED FOR CHARACTER 

RECOGNITION FOR 

COMPUTERS WITH 

EXTERNAL CIRCUITS 



MAY BE USED IN 

A VACUUM, 
UNDER WATER, 
HIGH ALTITUDE 



IN MAGNETIC ENVIRONMENT 
BECAUSE THERE IS NO 

HIGH VOLTAGE OR 
MAGNETIC DEFLECTION 



MINATURE SOLID STATE 

202 VIDEO CAMERA KIT 

FEATURING A. . . 100 x 100 BIT SELF SCANNING CHARGED COUPLED DEVICE 



THIS UNIQUE UPDATED CAMERA KIT 

FEATURES THE FAIRCHILD CCD 202C IMAGE SENSOR 

FEATURES 



ADVANTAGES 

• IN THE FUTURE 
WE WILL SUPPLY A 

COMPUTER VIDEO INTERFACE CARD 

• All clock voltages operate at 6V 
reguiring no adjustments 

• Higher video output signal 

• We supply the power board, so only 
a 5V 1 Amp power source is needed 

• The circuitry has been simplified for 
easier assembly 

• Two level TTL output is supplied for 
interfacing 



Sensitive to infra red 

as well as visible light 

May be used for IR surveillance 

with an IR light source 

Excellent for standard 

surveillance work, because 

of light weight and small size 

All components mounted on 

parallel 3 3 A"x6V2" single 

sided boards 

Total weight under 1 lb. 





We supply all semiconductors, boards, data sheets, 
diagrams, resistors and capacitors, and 8MM lens. 
Sorry we do not supply the case, batteries and 5V supply. 



$ 349 00 kit 

Add $75. 00 to assemble and test 
Add $2.00 Postage and Handling 



UNIVERSAL 4Kx8 MEMORY BOARD KIT 

$69.95 
3221021 fully buttered, 16 address lines, on 
board decoding for any 4 ol 64 pages, standard 
44 pin buss, may be used with F-8 & KIM 



EXPANDABLE F8 CPU BOARD KIT 
$99.00 

irbug PSU.lK-otsiauc ram, RS 232 



ntertace, docu 



4001 
4002 
4006 
4007 
4009 
4010 
4011 



4015 
4016 
4017 



C/MOS (DIODE CLAMPED) 



'8 4019 

.18 4020 

.95 4021 

18 4022 

37 4023 

37 4024 

18 4025 

18 4027 

.29 4028 

75 4029 

75 4030 

29 4035 

90 4042 

90 4046 



37 4049 

.90 4050 - 

90 4053 - 

90 4055 - 

18 4066 - 

75 4071 - 

18 4076 - 

,37 45Z0 

80 74C00- 

.95 74C02 - 

33 74C04- 

-97 74C08- 

-65 74C 1 - 

1 35 74C42- 



35 74C73- 

35 74C74- 

10 74C83- 

.25 74C86-- 

70 74C93- 

18 74C151 ' 

97 74C160 

>0 74C161 ' 

.22 74C174 ' 

.22 74C175 I 

.24 74C193 1 

22 74C901 

27 74C902 

85 74C9I4 I 



tiait 



PRINTED CIRCUIT BOARD 



7WATTLD 65 LASER DIODE I R Sa95 



2N 3820 P FET S 45 

2N 5457 N FET $ .45 

2N2646 UJT $ .45 

ER 900 TRIGGER DIODES 4 SI 00 

2N 602 8 PROG UJT $ 65 

MINIATURE MULTI TURN TRIM POTS 
100, 1K.-2K, 5K, 10K, 20K, 50K, 100K, 
?QQK. 5Q0K, lMeg, 2Meg, $ 75 each 3/$2.00 

CHARGED COUPLE DEVICES 

CCD201C 100x100 image Sensor $95.00 

CCD 202C 100x100 Image Sensor $145.00 

VERIPAX PC BOARD $4.00 

This board is a 1/16"single sided paper epoxy 

board, 4Vx6Vi" DRILLED and ETCHED which 
will hold up to 21 single 14 pin IC's or B, 16 or LSI 
DIP IC's with busses for power supply connector. 

FP 100 PHOTO TRANS S 50 

RED, YELLOW, GREEN or AMBER 

LARGE LED's.2" 6/S1.00 

TIL-118 0PTO-ISOLATOR $ .75 

MOLEX PINS 100/S1.00 

1000758 00 

1 WATT ZENERS: 3.3, 4.7. 5.6, 9 1,10, 

12, 15, 18, or 22V 6/$1.00 

MC6860 MODEM CHIP $9,95 

MCM 6571A 7 x 9 character gen ... $10.75 



Silicon Power Rectifiers 



CRYSTALS 13.45 e 



6000 MH, 
B00OMH. 
10000 MH, 



RIBBON CABLE 
FLAT (COLOR CODED) 
#30 WIRE 
26 cond. ■ .50/per loot 
40 cond. ■ .75/per tool 
50 cond. ■ .90/per foot 



CTS 206-8 eight position dip s 
C rS-206-4 four nositior dip %\ 
LIGHT ACTIVATED SCR s 
TO 18. 200V 1A 



itch 



. $1.60 
.$1.45 



SILICON SOLAR CELLS 
2V*" diameter .4V at 500 ma $4.00 



FND 359 C.C. .4" $ .50 LED READOUTS 
PCS 8024 4 d.gii DL-704 C.A. .3" $ . 

C.C 8" display $5 95 DL 747 C A .6" $1- 

FND 503 C.C .5" $ ,85 FND 803 C.C. .8" $1 
FND 510 C. A .5" $ 85 FND 810 C.A. .8" $1.! 
DL 704 .3" C.C, $ 85 



Terms: FOB Cambridge, Mass 
Send Check or Money Order. 
Include Pottage, Minimum 
Order $5.00, COD'S $20.00 



KHV 1A JA WA bUA 1 Z^fK 240A 

100 06 14 3Q .80 3 70 5.qq 
200 07 .20 .35 1.15 4.25 6.50 
400 09 25 50 1 .40 6 50 9.50 
600 11 .30 70 1 80 8.50 12.50 
800 15 .35 90 2 30 10 50 16.50 
1000 20 45 110 ?.M> 12.50 20.00 
SAD 1024 a REDICON 1024 stage analog 'Bucket 
Brigade" shift register. $16.95 

IN 4148 (IN914, . , 1 5, SI 00 

RS232 DB 25P male $2.25 

CONNECTORS DB 25S female . $2.95 

HOODS $1.00 

REGULATORS 
309K ...... $ .95 340K-12.15 

723 $ .50 or 24V .... $ 95 

LM 376 . . $ .60 340T-5, 6. 8, 12 
320T-I2, 15 15/ i8 or 2 4V $ 95 

or 24V $1.25 78 MG $1 35 



TRANSISTOR SPECIALS 

2N6233-NPN SWITCHING POWER $ 1-95 
MRF8004 a CB RF Transistor NPN $ 75 

2N3772 NPN Si TO 3 $ 1.00 

2N1546 PNP GE TO-3 $ .75 

2N4908 PNP Si TO 3 S 1.00 

2N6056 NPN S. TO-3 Diiilinipon S 1.70 

2N5086 PNPSi TO-92 . . ,4'S 1.00 

2N3137 NPN Si RF $ .55 

2N3919 NPN S. TO 3 RF S 1 .50 

2N1420 NPN Si TO 5 3/$ 1.00 

2N3767 NPN Si TO 66 . S .70 

2N2222 NPN Si TO-18 5'S 1 00 

2N3055 NPN S. TO-3 S .50 

2N3904 NPN Si TO-92 6/$ 1 .00 

2N3906 PNP Si TO-92 . .. .6/$ 1.00 

2N5296 NPN Si TO 220 S .50 

2N6109 PNP S. TO 220 S .55 

2N3638 PNP Si TO 5 . . 5'S 1.00 

MPSA 13 NPN Si 4/$ 1 .00 

TTLICSERIES 74d5 _ 6S 74I51 „ , 61 

7400- 13 7446- .68 74153- .61 

7401- .13 7447- 58 74154- .94 

7402- .13 7448- 68 74155- .58 

7403- .13 7450- 15 74157- .55 

7404- .15 7472- 25 74161- 55 

7405- .13 7473- 28 74163- .55 

7406- ,16 7474- 28 74164- 85 

7407- .20 7475- 45 74165- .95 

7408- .16 7476- 30 74170-1.68 

7409- 18 74B0- 31 74173- 1.20 

7410- .13 7483- 65 74174- .95 

7411- .18 7485- 87 74175- .85 

7412- .13 7486- 28 74176- 75 

7413- .36 7439-1.25 74177- .75 

7414- .60 7490- .42 74180- 65 
7418- .22 7491- .58 741B1- 1.90 
7417- .25 7492- 43 74190- 1.00 
7420- .13 7493- .43 74191- 1.00 

7425- .25 7494- .67 74192- .79 

7426- .22 7495- .65 74193- 79 

7427- .19 7496- .65 74194- 80 
7430- .13 74107- 28 74195- .50 
7432- .22 74121- 29 74196- 86 
7437- .21 74122- .38 74279- 55 
7438* .21 74123- .45 74367- 50 

7440- .13 74125- 40 75325- 7.50 

7441- .70 74126- .40 75491- 50 

7442- ,37 74150- .94 75492- .50 

DATA CASSETTES 1 "2 HR S -95 
22/44 Pin Solder Tail .156" Conn. $1.95 

MM 5387AA new dock chip which will directly 
drive LED's 12/24 hrs., 1 supply & alarm $5.95 

NO. 30 WIRE WRAP WIRE SINGLE 
STRAND 100' $1.40 

ALC0 MINIATURE TOGGLE SWITCHES 

MTA 106 SPDT $ .95 

MTA 206 DPDT S 1.70 

MTA 206 P-DPOTCENTER OFF $ , 85 

MSD 206 P-DPOTCENTER OFF 

LEVER SWITCH $ 1.86 



Full Wave Bridges !■ 



IP SOCKETS 

8 PIN .17 24 PIN .35 

14 PIN .20 28 PIN .40 

16 PIN .22 40 PIN .60 

18 PIN .25 



SANKEN AUDIO POWER AMPS 

Si 1010 G 10 WATTS $ 7.80 

Si 1020 G 20 WATTS . . $15.70 

Si 1050 G 50 WATTS $28.50 



TANTULUM CAPACITORS 



22UF 35V 5>$1 00 
.47UE 35V 5'SI 00 
68UF 35V 5S1 00 
1UF 35V 5 SI 00 

2 2 UF 20V5 SI 00 

3 3UF 20V 4 SI 00 
4.7UF 15V 5/$1.00 



74LSSFKIES 



6 8UF 35V 4 SI f 
10UF 10V $ .; 
22UF 25V S ' 

15UF 35V 3/$1.( 

30UF 6V 5/$1.( 
47UF 20V $ .2 
68 UF 15V $ .6 
100 UF 10V $ . 



urTfARcii 



LM324 
LM 339 
LM358 
LM 370 
LM 377 
LM 380 
LM3BI 
LM3S2 
LM 3B7 



SOLID STATE SALES 

P.O.BOX 74 B 

SOMERVILLE, MASS. 02143 TEL, (6171 547 



WE SHIP OVER 95% 

OF OUR ORDERS THE 

DAY WE RECEIVE THEM 



PRV 


1 A 


10A 


;>5A 


1.5A 


6A 35A j 


100 


40 


70 


1 30 


' 40 


50 1 20 3 


200 


70 


1 10 


1 75 


.60 


.70 160 


400 


1 10 


! 60 


'J CO 


1.00 


1 20 2 20 ] 


600 


! . 70 


2 1\) 


3 60 


1 c j0 3.QQ_ ' 



Circle 340 on inquiry card. 
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What's New? 



Micro Module Performs Four Functions 

The Wintek Counter/Timer module is 
capable of performing as a frequency 
counter, event counter and free running 
timer, or doing period measurement. 
Applications include remote data logging 
automatic frequency adjustment, auto- 
matic crystal frequencies up to 30 MHz, 
periods from 2~> 5 to 2 24 seconds, and 
elapsed time to 100 days, all with an 
accuracy of 0.001%. Automatic battery 
backup is an option. The module is 
available on a 44 pin 4)4 by 6'/ 2 inch 
(11.43 by 16.51 cm) printed circuit 
board for $149. For further information 
contact Wintek Corp, 902 N 9th St, 
Lafayette IN 47904." 

Circle 543 on inquiry card. 



16 K Byte Fully Static Memory Board 

This 16 K byte fully static S-100 
memory board utilizes a 4 K byte fully 
static memory integrated circuit (TMS- 
4044). All signals to MOS devices are 
buffered by low power TTL to prevent 
damage by static electricity and to 
minimize capacitive loading on the 
bus. Low profile sockets are provided 
for all integrated circuits. 2 MHz 
operation is standard and 4 MHz is 
optional at a slightly higher price. 

The 16 K byte fully static memory 
board is $350 in kit form and can be 
obtained by contacting Electronic Con- 
trol Technology, 763 Ramsey Av, 
Hillside NJ 07205." 

Circle 544 on inquiry card. 




SPECIAL SALE 




• 


T2SO HIGH VOLTAGE POWER SUPPLY W/CASE 


8. IMM 




CStttion 




V JIT.U, B,n„ 


s«oo voc 


Voli.fi Rwfj 


ISO VOC 




HHJ MA minimum 


Currant 


bMAmuimum 








Output vorMja 






HtfuilDon 


:,mmJiMf t\ 




Output cun.ni 


PlOMCIMHI 


Currant limind 


PratKtKW 


Alliuitlbil turr.n. Irniil 


Ntmetbtfl 


HI 














Volt«g« 


17.6 VACC.nlirtlpfMrJ 


S»l«> 




tu"IM 


2 S A ptr l«J 

;■.,.' Circuit BruMn 




Nionlimp iridium bui 








pui grim i than SO SO 








VOC 










AmrfMlir 


OlOOMAindOTOOMAnnti 


B«9uHtion 


Lintlfld LtuJdOIS 




m .«..,:« B- ■;■''<- 






Wonmiwr 


OIH VOCrnwufiiC 


PRICE: $69.95 dilivtrtd. 




(MOO VOC RMPJMIt* 


Send check or momv order. 






Quantities 


limited. 


pTOWCIIOfl 


' uN, p'PtKKd. Ml rtnpt 



DIGIAC 



>•> (NljiNtfftS HOAO • SM-rMTOHN NE* VOR* 1 W87 
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I0EA ASSEMBLERS f SOX t«« 6ALES1URG. IL It 411 

INTRODUCES THOUGHTWARE! 

Designed To Make The Operation Of Your 
Personal Computer Easier And More Fun 

THE TRS-U POKE GRAPHICS WORKSHEET 

Soppom Quick, my impltnwniaiion ot (pr*P h >ci m rnacfiin*/ 
•a*"* 1 * ilMWMI or in fullut i«ion ol L wf II B*»< 

1 pad of 25 i**«t. S3.K 

4 P«*i of IS iheen UK 

THE IRS « GRAPHICS WORKSHEET 

Thota daiirmg to conunua tha implementation of the SET 
and RESET commends are urged to o'der 

2 padi ol 75 eheati Sl.B 

4 padi ol 25 .heei. SI .to 

THE LINE MINDER 

•u type proo/emi' Line loiiowmo made 

1,9*1 l.eior Mf 

OUR VAR1AILE MINDER (Hi The Hwdittt Dare Tb«*|!) 
Sem Blent* the evaiiabriity ol ell 96! »eriat»ai in Laval 
II . and ineir lyp* euignmenit Allow! lull implemen 
ration ol up to 3848 lor long-panc'ied programmers 

1 pad ol 25 sheen % It* 

Jpadsol 25shee» . - SN.IS 

AND OUR SELECTION OF NOTE PAOS 



YOUR CHOICE OF TITLES BE LOW. DONT WRITE IT Of F - 
H) Bubble Satxjtr. I?) Bus Lines. <3) Oendy Notes. 14) 
TRS 80 Owners Don't Baudot To Anyone. (5) Floppy Copy. 
(61 Padded Bits. IF) JJndw Did u won, 181 Tandy Sey 

Oorii Mate ASCII Ol Sail " 



D. 



AMERICAN 
TERMINAL 



CALL: 61 7-261-1100 



HAZELTINE 
* 1400 

J BRAND NEW 



1000 
1200 



$795 



12x80. . .$495 
24 x 80 . . . 650 



•H1GHQUA1ITY FACTORY -REFURBISHED 
VIDEO TERMINALS 

ALSO AVAILABLE i 2000, 3000 



SEND FOR FREE FALL 78 
TERMINAL CATALOG 



Circle 87 on inquiry card. 



Circle 174 on inquiry card. 



AMERICAN TERMINAL • DEPT Bll 

PO Box 68 • Kenmore Station • Boston • MA 02215 



Circle 9 on inquiry card. 



| SOFTWARE | 

|made in germany| 

Upset about home-brew appli- 
cational software? Try the system 
house 

dedata edv 

Hatzfelder Str. 35, D-5600 Wupper- 
tal-2, W-Germany 

IN BASIC 

We have the fastest, most reliable, 
unique and high performance 

TEXT PROCESSOR 

Comes now on North Star Disk. 
Soon on CP/M. 

English manual for U.S. $50. (In- 
cludes shipping and handling.) 

—made by dedata edv— 



NORTH STAR 

PERSONAL TIME ORGANIZER 

-& Essential lor Salesmen, Doctors, Law- 
yers, Businessmen or any busy person 

-)f Save hundreds of hours each year 

-)f last and Simple lo use 

OPERATIONS 

t. Input Tasks and Appointments in any order 

2. Delete Completed Tasks 

3. Sort and printout by priority, location, person, 
and/or date. 

Complete with instructions on 
North Star Disk $40 

Potter's Programs 
22444 Lakeland 
St. Clair Shores MI 4 8081 
Tel: (313)573-8000 



HEW PRICES! 

TAPE RECORDER! 

- 5 TRACK, 4 CASSETTE EASY TO I 
. ,A«.0O MODIFY TO PLAY ONE, RECORD ON 
5»" ANOTHERI ALL CONTROL SIGNALS ! 

ON EDGE CONNECTORS! 2O00FT 1/4 TAPE/ 
CASSETTE, PRINTED CIRCUIT MOTORS 8 TACH 
GENERAT0R L I5/I6"/SEC; 12V 5A REQD. DATA 
8 I CASSETTE FURNISHED; WT85LBS SHIPT) 
COD. BOOK $25 REFUNDED; CASSETTE $25 

M CIRCUIT BOAROSIwirewrap, 
GOLD, 8-I6PIN, 32-I4PIN, 8-2SPIN 025SQMALE 
RI880N CONNECTORS, YOU STRIP, EACH $10.00 
NEW KLUGE BOARDS EPOXY-GLASS 
2 SIDE COPPER, I/I6"X 7 l/2"XI0l/2" DRILLED FDR 
7-16 PIN. 28-I4PIN, I-24PIN.8 4-Z8PIN SOCKETS 
i MANY THRU HOLES, 1 1/4 CLEAR 3 EDGES, YOU ETCH. EACH $5.00 
. NO.Z SAME EXCEPT I/I6"X8I/2"X IOI/2" DRILLED FOR I3-I6PIN, 
j a 36-I4PIN SOCKETS, MATCH YOUR SYSTEM! YOU ETCH! EA.J750 

PC CUT CAPACITORS NOW 30/$ L00 

! SEE JUNE BYTE FOR LIST! ALL SIX ONLY$5> 

' DC MOTORS, SMALL I5/6"DIA 2 
j 7/l6 M LONG, SHAFT l/8"DIA 1/2-LONG, PM 

FIELD, BALL BEARING, 28V0LT £A$6.00 

HI TORQUE, 3/l6"DIA 3 3/4"LG., PM FIELD, 
I 2 l/S"0IA 2 7/8"LONG. B.8., 28VOLT, DC, 
! HAS MU-METAL SHIELD, PUSH-ON TERMINALS, EACH $750 
■ TACHOMETER GEN, PM FIELD, l/8"DIA3/8"L0NG SHAFT, l"DIAX 

I 3/4"L0NG FIELD, EACH $5.00j LARGE MOTOR & TACH $11.00 
I ALLOW $3.00 P6H BAL REFUNDED; MIN ORDER $10.00 

J S E ELECTRONICS SALES 
| PO BOX 4504, FT. WORTH, TX 76106 



fL v ^ jF5 



Circle 83 on inquiry card 



Circle 323 on inquiry card. 



Circle 193 on inquiry card. 



Circle 376 on inquiry card. 



POWER OP AMP 

250mA output current capability. Operates on as 
low as 3V. Input parameters are programmable for 
system optimizing. Electronic shut down allows 
output to float. Packaged in 8 pin mini-dip. 

LM1 3080N , $1 .94 

Specs and applications 60 

16K DYNAMIC RAM 

Replace your 4K dynamics for memory expansion. 

Super buy on this exact replacement for the 4116. 

uPD416 (200nS) $20, 8/S144.00 

uPD416 (300nS) $18, 8/S128.00 

21L02-4 (450nS) 

Special buy from major producer allows super 
pricing on these brand new prime memoriesl 
MM2102AN-4L $1 .44, 64/573.60 

6502 u Processor $10.95 
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CONNECTION DIAGRAMS 
TO-3 PACKAGE 

(TOP VIEW* 



10 AMP REGULATOR 
JUST RELEASED 
78P05 is a 3 terminal, 5V, 10 amp regu- 
lator as easy to u*e as the 78H05 and other 
TO-3 regulators. All the self protection 
features of the famous 78H05: thermal limit, 
current limit, low drop out voltage, in 
TO-3 steel package. 
78P05SC $1 2 .95 



Specs. 



60c 



-ii- rniTEK 



IMC. 



7808 North 27th Avenue 
Phoenix, Arizona 85021 



Charga card tataphona ordan (120 min.l will ba 
accaptad 0-5 30 P.M. axeapt araakanda. 
TaUpfrona 1602) 995-9352. No coltact aajfa ajaaaf. 
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GOLD 



.125" x .250" 



CHARACTERISTICS 



DttlKirx W d running 
Voli»fr(JtV!Si 
CapatMame IpurnfuacH* 



MATERIALS 

Body Dirteclni 

Gtm-MR) ihrnrnptatiK pol. 



t"4 725.'Wrr n.kfl-lin 
GoMnan 
Ovctmar OOniOOn 



Wn Wrap poati M M own *- 




EDGEBOARD Jim CONNECTORS 



Taxo* Irotrumant*, world laodar in matu I Surgical 
tadirvology , ii introducing it*' new impr o ved H43 
connactor and TRI-TEK ii proud to offor it for tha 
fi'ft time to our cuftoman. Th« H43 rppraaonts 
tha boat valua in tha industry on thi» popular 
connecter ityla. 

Pin grid ii dejianad to Fit moat of tha S-100 bu. 
mach in« tuch cm Imaai, Vector, Cromamco. 
Will not fit Altair mofhar boorda. 

Heavy gold Inlay gives you up to teven time* the 
gold in tha cirtical contact area at reduced coat. 
T.I . hot tha technology ond TRI-TEK hoi T.I. 
Solder toil H435121-50 $3.59 10/(32.00 
Wfrawrop H435H1-50 $3.59 10/112.00 



Quantity pricing available 



Z80CPU 

Famous single chip u processor with all the power 
of the 8080A plus 80 additional operations. Single 
+5V supply and single phase clock. Directly in- 
terfaces with standard static and dynamic RAMS. 

Z80 C PU $20 

Z80A CPU $28 

Specs $1 

Z80CTC 

Programmable four channel device that provices 

counting and timing functions for the Z80 CPU. 

Z80CTC $11.00 

Z80ACTC $16.00 

Specs $1 

Z80 PIO 

Parallel interface controller is a two port TTL com- 
patible interface with the CPU. 

Z80PIO $11.00 

Z80APIO $16.00 

Specs $1 

25 Pin Data Connectors 

DBC-25P (male) $2.19, 10/19.80 

DBC-25S (Female) $3.19, 10/30.50 

DB-51226 ..Hood $1.39 

D2041 8 Screwlock assembly $1.19 

PRECISION VOLTAGE REFERENCE. 
AD584 is a precision monolithic IC which has pro- 
grammable outputs of 10V, 7.5V, 5V and 2.5V @ 
.3% maximum error I Full -55 to +150° operation. 

AD584JH (in Spin TO-5 can) $6.95 

Spec sheets 60 



Oraa lot UPS H 



ik« a«d .nclutf* SA5E f o. -.ply 



Any latund. will M toy ctu 
win M (Kacad on Mck < 



Claim* foiaMac 



Shipping and Handing 

US and CANADA ADD 5% 
Othar countries add 1 5% 



Va not ratponaibla for 
(uninsured parcalt .50 



' ear cat Claim mutl I' 
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BECKIAN ENTERPRISES 



4k. 



All Prime Quality - - New Parts Only • 
Satisfaction Guaranteed 



EDGE CARD CO NNECTORS: GOLD PLATED. 

BODY: Non brittle, solvent resistant, high temp, G.E. Valox. The finest you can buy. 
CONTACTS: Bifurcated Phos. /Bronze, Gold/Nickel. 



ALT AI R S-100: Cont./Ctrs. .125 Row Spacing, 
50/100 Dip Sold. $3.95 ea. 

50/100 Sold. Eye. 6.95 ea. 



140 



IMS A I S 100: Cont./Ctrs. 
50/100 Dip Sold. 
50/100 W/Wrap 3 
IMSAI CARD GUIDES: 

CROMEMCOS 100: Cont./Ctrs. 
50/100 Dip Sold. 
(Or short W/Wrap) 



Row Spacing, . 

$4.20 ea. 

3.75 ea. 

0.19 ea. 



5 pes. 
5 pes. 



5 pes. 
5 pes. 
5 pes. 



125 Row Spacing, .250 

$6.50 ea. 5 pes. 



OTHER CONNECTORS AVAILABLE 

■ 100" Contact Ctrs., ,140" Row Spacing. 

22/44 Dip Sold. $2.30 ea. 5 pes 

25/50 Sold. Eye. 2.95 ea. 5 pes 

40/80 Sold. Eye. 4.80 ea. 5 pes 

43/86 Dip Sold. 4.90 ea. 5 pes 

43/86 Sold. Eye. 4.90 ea. 5 pes 



156 Contact Ctrs,, 140 Row Spacing. 

6/- Sgle. Row (PET) $1.00ea. 

22/44 Sold. Eye. (KIM) 1.90 ea. 

22/44 Dip Sold. (KIM) 1 .90 ea. 

43/86 Dip Sold. 4.90 ea. 

156" Contact Ctrs., .200" Row Spacing. 



15/30 W/Wrap 3 
22/44 W/Wrap 3 
36/72 Sold. Eye. 
36/72 W/Wrap 3 
43/86 W/Wrap 3 



$1.05ea. 
2.30 ea. 
3.45 ea. 
3.85 ea. 
5.50 ea. 



5 pes. 
5 pes. 
5 pes. 
5 pes. 



5 pes. 
5 pes. 
5 pes. 
5 pes. 
5 pes. 



$3.75 ea. 
6.50 ea 



$3.95 ea. 
3.50 ea 
0.16 ea. 



PO LARIZING KE YS FOR ALL OF THE ABOVE: 

Specify: IN Contact or BETWEEN Contact: 

1 to 49 pes. $0.10 ea. 50 pes. /Up $0.08 ea. 

SPECIAL 

12/24 Pin ,156" Cont./Ctrs. .200" Row Spacing. 

TIN PLATED CONTACTS. 
IDEAL FOR PET INTERFACE & PARALLEL USER PORT. 
$1.25ea. 5 pes. $1.10 ea. 



$2.10 


ea 


2.75 


ea 


4.50 


ea 


4.70 


ea 


4.70 


ea 


$0.90 


ea 


1.80 


ea 



4.70 ea. 



$0.95 ea. 

2.10 ea. 

3.30 ea. 

3.70 ea. 

5.00 ea. 



SUBMIN IATURE CONNECTO RS. IDB 25 SERIE S, RS 232.) 

DB 25P Male Plug $2.50 ea. 5 pes. 

DB 25S Female Socket 3.60 ea. 5 pes. 

DB 51212-1 Grey Hood 1.20 ea. 5 pes. 

DB 51 226-1 A Black Hood 1.30 ea. 5 pes. 

D 20418-2 Hardware Set 0.75 ea. 5 pes. 

SAVE: BUY A SET: (1 DB25P, 1 DB25S. Any Hood.) 

1 Set: $6.35 ea. 5 sets: $6.15 ea. 

NOTE: For Hardware, (D20418-2) Add $.65/Set. 

WHISPER FANS 



$2.20 ea. 

3.40 ea 

1.10 ea. 

1.20 ea. 

0.70 ea 



Excellent for computer cabinet cooling. This is the most quiet fan you will find. Only 
measures 4 3/4 square by 1H deep. U. L. Listed. 

$21.00 ea. 5 pes. $19.00 ea. 



I.C. SO CKETS. GOLD. 
WIRE WRAP 3 TURN. 



14 pin 
16 pin 



$0.36 i 
0.38 ea. 



2708 E PROMS PRIME 

$14.00 ea. 



I. C. SOCKETS. 
Dip Solder. Tin. 

14 pin $0.15 ea. 
16pin 0.17ea. 

8080 PRIME 

$9.00 ea. 



WRITE FOR LARGER QUANTITY DISCOUNTS. DEALER INQUIRIES ARE 
WELCOME 

WE ARE CONNECTOR (EDGE CARD/ SPECIALISTS. IE YOU DO NOT SEE 
WHAT YOU NEED IN THIS ADVERTISEMENT, PLEASE WRITE US. WE WILL 
RE PL Y. 

TERMS: Minimum Order $10.00: Add $1.25 for handling and shipping. Alt orders 
over $25.00 in USA and Canada: WE PA Y THE SHIPPING. 
NOTE: CA residents please add 6% sales tax. 

NO C.O.D. SHIPMENTS OR ORDERS ACCEPTED. 



MAIL ORDERS TO 



Beckian Enterprises 

P.O. Box 3089 

Simi Valley, CA 93063 



Circle 30 on inquiry card. 
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What's New? 



Prototyping Board 



PERIPHERALS 



RS-232 Serial Interface for Anderson Jacobson 841 IO ASCII Terminal 




Anderson Jacobson has announced 
an RS-232 serial interface for their 
AJ841 IO terminal. This option includes 
such features as selectable data trans- 
mission rates of 110 to 1200 bps; an 



896 character receive and print buffer 
and X-on/X-off control characters to 
and from the computer. 

The AJ841 IO is also available with a 
parallel interface which can be con- 
nected to any S-100 bus microcomputer. 
Based on the IBM 745 heavy duty 
terminal mechanism and electronics by 
Anderson Jacobson, the IO can be used 
on line to a computer or off line as a 
typewriter. Both parallel and serial 
uints are available with a choice of 
EBCD or correspondence keyboards. 

The AJ841 IO is priced at $995. 
For further information contact Ander- 
son Jacobson Inc, 521 Charcot Av, 
San Jose CA 951 31." 

Circle 618 on inquiry card. 



SBC Compatible Cassette Interface 




This new digital interface board, 
which is compatible with Intel's SBC 80 
computer line, is being offered by 



Interdyne Company, 14761 Califa St, 
Van Nuys CA 91411. The interface 
board, Model 1B 4100, plugs directly 
into the SBC chassis and has IO connec- 
tors for two Interdyne IC 2500 series 
cassette drives. Driver software is pro- 
vided in read only memory which plugs 
directly into the SBC 80 board. The 
driver software does the data block 
formatting, error detection, and reads 
from and writes to memory at 9600 bps. 

Only this card and a cassette drive 
are needed to add storage capacity of 
'/4 M bytes per cassette, a data transfer 
rate of 1 K bytes per second and fast 
memory access. 

The IB 4100 board costs $250 in- 
cluding driver read only memory." 

Circle 619 on inquiry card. 



High Speed Programmable Character Generator Board for Z-80 




The Programmable Character Gen- 
erator (PCG) is a high speed version of 
Objective Design's dense graphics add- 
on board for S-100 systems. This S-100 
card can be used with the Processor Tech 
VDM or SOL, PolyMorphic Systems 
VTI, Solid State Music video board and 



other video boards using the Motorola 
family of 9 by 7 matrix generators. The 
card is made operational by removing 
the character generator read only mem- 
ory from the video board and plugging it 
into a socket on the PCG, the running a 
24 pin connector from the PCG to the 




This new general purpose prototyp- 
ing circuit board permits construction 
of custom interface circuits for Heath 
H11 microcomputers and Digital Equip- 
ment Corp LSI-11, PDP-8 and PDP-11 
minicomputers. 

Form, size and connector compatible 
with the DEC Double Height, Extended- 
Length module, the Model 4607 Plug- 
bord is 8.43 by 5.187 by 0.062 inches 
(21.41 by 13.17 by 0.06 cm). It has 
etched contacts spaced to fit the dual 
36 pin connectors used in DEC and 
Heath computers. Contact terminations 
are labeled with DEC nomenclature. 

To allow unrestricted component 
placement, the 4607 Plugbord is bare 
with an array of 0.042 inch (0.1 1 cm) 
diameter holes on 0.1 inch (0.25 cm) 
centers. Dual-in-line package sockets 
or discrete components may be placed 
anywhere on the board. Row and 
column markings are etched into edge 
strips to insure permanent marking. 

In quantities of one to four, the 
4607 Plugbord is priced at $15.95 
each; $14.36 in quantities from five 
to nine; and $12.76 in quantities over 
10. For further information, please 
contact Vector Electronic Company 
Inc, 12460 Gladstone Av, Sylmar CA 
91 342* 

Circle 620 on inquiry card. 

empty CGR socket on the video board. 
With the PCG in place, the user can cre- 
ate individual characters, store them in 
on board programmable memory and 
access the characters directly from the 
keyboard. Each character can be created 
on a maximum 8 by 16 matrix with a 
resultant screen density as great as 512 
by 256. Since characters can be stored in 
either the PCG programmable memory 
or regular system memory accessible 
from the bus, any number of characters 
can be displayed under software control 
with a maximum of 128 different char- 
acters (either ASCII or programmed) 
on screen at any one time. 

The PCG is $165.95 as a kit and 
$215.95 assembled. For further infor- 
mation, contact Objective Design Inc, 
POB 20325, Tallahassee FL 32304.B 

Circle 621 on inquiry card. 



224 November 1978 © BYTE Publications Inc 



Circle 229 on inquiry card. 



g CLjbBTCDm BOARDS 



MB-1 MK-8 Computer RAM (not S-100). 4KX8. uses 

2102 type RAMs, PCBD only $22.00 

MB-3 1702A EROM Board. 4KX8. S-100 swilchable 
address and wait cycles, kit less PROMS $58.00 
MB-4 Basic 4KX8 ram. uses 2102 type rams S-100 

buss. PC board $25.95 

MB-6A Basic 8KX6 ram uses 2102 type rams, S-100 
buss. KIT 450 NSEC $125. PCBD $24 95 

MB-7 16KX8. Static RAM uses U P410 Protection, 
fulty buttered KIT $299.95 

MB-8A 2708 EROM Board. S-100. 8KX8 Or 16KX8 

kit without PROMS $75.00 

MB-9 4KX8 RAM/PROM Board uses 2112 RAMS or 
82S129 PROM kit without RAMs or PROMs $72 00 
IO-2 S-100 8 bit parallel I/O port, 'h of boards is for 
kludging. Kit $46 00 PCBD $25.95 

IO-4 Two serial I/O ports with (ull handshaking 
20/60 ma current loop: Two parallel I/O ports. 
Kit $130 PCBD $25.95 

VB-1B 64 x 16 video board, upper lower case Greek, 
composite and parallel video with software. S-100. 

Kit $125.00 PCBD $25 95 

Altair Compatible Mother Board. 11x11VixV»". 
Board only $40 00 With 15 connectors $94 95 

Extended Board full size. Board only $ 8.95 

With connector $12.95 

SP-1 Synthesizer Board S-100 

PCBD $39.95 KIT $135.95 



82S23 $150 PRIME DEVICES 

82S123 1.50 

82S126 1.95 8080A 

825129 1.95 8212 

825130 300 8214 

825131 300 8216 
MMI6330 1 50 8224 
4N26 .75 8228 
4N27 .75 8251 
4N28 75 8255 

LM323 2.95 21L14 (450 NSEC) 



$9.95 
3.25 
6.50 
3.75 
3.49 
6.50 
9.95 
9.95 
7.25 



4116 (apple ram) 16.00 21L14 (250 NSEC) 7.99 



-wmc. 



inc. 



WAMECO INC. 



MEM-1 8KX8 fully buffered. S-100, uses 2102 type 

rams PCBD $24.95 

O.M-12 MOTHER BOARD, 12 slot, terminated, S-100 

board only $34.95 

CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt PCBD $25 95 

RTC-1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD $25.95 
EPM-1 1702A 4K Eprom card PCBD $25 95 

EPM-2 2708/2716 16K/32K 

EPROM CARD PCBD $24 95 

OM-9 MOTHER BOARD Short Version of QM-12. 

9 Slots PCBD $27.95 

MEM-2 16Kx8 Fully Buffered 

2114 Board PCBD $25.95 



2102AL-2 Prime 250 NSEC 
2102AL-4 Prime 450 NSEC 
2708 Prime (National) 



2501 B 

2502B 

2504 

2507V 

251 0A 

2517V 

2518B 

251 9B 

2521 

2522 

2525 

2527 

2532V 

2529 

2533V 



$1.50 
1 50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
2.75 
1.95 



1488N 

1489N 

MC4044 

8038 

5320 

5554 

5555 

5556 

5055 

5312 

MH0025 

MH0026 

MH0028 

5262 

2101 



$1.70 
$1.30 
$8.95 
$1 50 
1 25 
225 
390 
595 
1 90 
250 
250 
1.25 
400 
1 50 
1.75 
1.90 
.50 
3.50 



MfSM 



419 Portofino Drive 
San Carlos, California 94070 

Please send lor IC, Xistor 
and Computer parts list 




KITS 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

NEW LOW PRICE on 16K BOARDS 
MEM-2 with MIKOS #7 16K ram 

with L2114 450 NSEC $249.95 

MEM-2 with MIKOS #13 16K ram 
with L2114 250 NSEC $279.95 

MEM-1 with MIKOS #1 450 NSEC 8K 

RAM $125.00 

CPU-1 with MIKOS #2 8080A CPU . 89.95 

MEM-1 with MIKOS #3 250 NSEC 8K 

RAM 155.00 

QM-12 with MIKOS #4 13 slot mother 

board 79.95 

RTC-1 with MIKOS #5 real time clock 60.95 
VB-1B with MIKOS #6 video board less 

molex connectors 89.95 

EMP-1 with MIKOS #10 4K 1702 less 

EPROMS 49.95 

EPM-2 with MIKOS #11 16-32K EPROMS 

less EPROMS 49.95 

QM-9 with MIKOS #12 9 slot mother 

board 67.95 

MIKOS PARTS ASSORTMENTS ARE ALL FAC- 
TORY PRIME PARTS. KITS INCLUDE ALL 
PARTS LISTED AS REQUIRED FOR THE 
COMPLETE KIT LESS PARTS LISTED. ALL 
SOCKETS INCLUDED. 

VISA or MASTERCHARGE. Send account number, 
interbank number, expiration dale and sign your 
order Approx postage will be added. Check or mo- 
ney order with order will be sent post paid in U.S. 
if you are not a regular customer, please use 
charge, cashier's check or postal money order, 
otherwise there will be a two-week delay lor checks 
to clear. Calif residents add 6% tax. Money back 
30 day guarantee We cannot accept returned ICs 
that have been soldered to. Prices subject to 
change without notice. $10 minimum order $1.50 
service charge on orders less than $10.00. 



trolabs 



JK Tl Sockets 1 cent per pin. All low profile solder tail 8 pin - 40 pin. 



The "Pro" fully encoded ASCII KEYBOARD by Cherry. Auto RE- 
PEAT feature, 5 special function keys. 300mA/5V. (Shown as 
mounted in The Case', Below) $119.00, 3/99.00, 10+/89.00 



USED SYLVANIA 
12" MONITORS 
Working: $69.95 
Cold Chassis, 25lbs. 
With P39 (Green) 
Tube 109 




The Dumb Terminal for Smart People 

80X24 with full 128 char. ASCII UC+LC 
font with all control characters displayed. 
300-19,200 baud RS232. 2nd font addressable 
from keyboard in you-program-it 2708 for 
APL, Graphics sets, etc. Plug in monitor 
I/O connector, 110VAC and you are ready. 
INCLUDES: 'The Case', Cherry Kbd. A used 
monitor, ESAT 200A, all options except 
vector addressable cursor and modem. 
Bulletproof design and construction. 
Normally $675.00 What you always 
wanted your ADM3 to be: 
SYSTEM"A" $649.00 10/S599.00 




NEW P4 (White) 

Tube 99 "The Case" Beautiful and sturdy 

anodized aluminum case in deep black designed to contain the 
ESAT 200A, and with a bezel cut out for the Cherry 'Pro' keyboard, 
(installed as shown above) Choose deep brown, light yellow, or crim- 
son to accent or color code your installation. The only choice for 
hard-use institutional and educational applications. $69.00, 10/ 59.00 



■PO Box 6721 Stanford 

OL 9430S 
415-321-5601 

TLX 345567^ 
► ••• -I 

* Hard and Soft Sectoring 

* Single and Dual Density 

* Double side configuration 
as a retrofit at any time. 
*110/220V,50l60Hz 
*Pin for pin compa table with 
Shugart 800,801,850,851 
(50 pin edge connector) 
1/$499, 2/475, 5/450, 
10/425, 25/399, 100/375 
Double Sided Retrofit$300 




THE FANTASTIC! 

MEMOREX FIVE-FIFTY 



LATEST REVISION: ESAT 200B (BILINGUAL) 

Stand Alone Single Board Communicating Terminal 

80X24 Standard Format 

Split Speed 1 10 to 19,200 Baud 

Two Fonts, 128 Char. ea. in 2708 EPROM 

Full Feature Cursor, Page Xmit., Scrolling 

5V@3A, 8"X14" Board. Requires only a 

keyboard and almost any monitor for the 

best terminal for the money anywhere! 

Supplied with U&LC ASCII in one font. 

$329.00 



; NEW! 32 K, S 100 Universal Static Store. Accepts 2114 RAMs or 
70 ns, 3625 PROMs paging up to 8 Mby. Board only with manual 
and paging software $69.00. 32 Kby RAM 450 ns $679.00, 250 ns 
$789.00. We have software application notes for multi-task multi- 
user applications utilizing paging feature. 



£ 



ipajng and Handling: Surface: $o.40/ib. Air. $0;75/ib., 1.00 minimum 
'.Tax: 6.5% Insurance: $0.50 per $100.00 




Circle 1 1 5 on inquiry card. 
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What's New? 



PUBLICATIONS 



E 



Put a Personal Computer to Work for You! 




Profit 



fnwnywtf 
1 ItasoDal Computer 




The profitable uses of personal 
computers are detailed in this 191 page 
book published by Hayden Book Com- 
pany Inc, SO Essex St, Rochelle Park 
NJ 07662. Simply written, in an enter- 
taining style, How to Profit From Your 
Personal Computer by T G Lewis, is of 
interest to the small business owner or 
professional who is now overwhelmed 
with paperwork and desires a simpler 
system. It describes the uses of personal 
computers in common business applica- 
tions, such as accounting, handling pay- 
rolls, managing inventory and sorting 
mail lists. It will help you in selecting 
equipment, analyzing a problem for a 
business application, hobby or educa- 
tional experiment and translating prob- 
lem solutions into real computer systems. 

It teaches how to configure a system 
to fit the needs of an application and to 
implement that system using program- 
ming techniques developed by the 
author. Programs in BASIC and blue- 
prints of each program are included. The 
book uses terms, notations and tech- 
niques commonly used by programmers. 

How to Profit From Your Personal 
Computer will give you a better under- 
standing of the fundamentals of data 
processing including file structures, pro- 
gramming structures and some knowledge 
of computer hardware structures. It is 
priced at $7.95." 

Circle 560 on inquiry card. 



Computer Selection and Operation 
Publication 

Management Information Corpora- 
tion's new publication How Small 
Businesses Use Computers is a 40 page 
collection of cases. In each study, the 
reasons that small businesses decide to 
implement computers, and the opera- 
tion of their installations are investi- 
gated. 

The report, according to the com- 
pany, delves into the factors that influ- 
ence a company to acquire a computer 
system, ranging from high labor costs or 
inability to use service bureaus to in- 
creased efficiency. The management 
of each company's system is stressed, 
including supervision, advanced train- 
ing of operators and the maintenance 
program. 

This complete set is being offered for 
$15. Contact MIC, 140 Barclay Center, 
Cherry Hill NJ 04034." 

Circle 561 on inquiry card. 



A New Reference for Small 
Computer Users 

The Computer Data Directory an- 
nounces the first edition of its compre- 
hensive catalog for small computer 
users. You can choose products and 
services from several hundred computer 
related firms. 

Included in this directory are brand 
name manufacturers of systems, periph- 
erals, and accessories. In software, com- 
panies handling languages, business appli- 
cations, household control, games and 
custom programming services are listed. 
Information is included on where to find 
books, magazines, newsletters, home 
study courses, data banks, tools and 
repair services. Computer stores and 
clubs are indexed geographically. The 
directory is available at $4.98, postage 
included, from The Computer Data 
Directory, POB 598, Cleveland OH 
44107. ■ 

Circle 562 on inquiry card. 



Component Catalog 

Electronic components, hardware, 
wire, test equipment and tools are listed 
with prices in a newly released 88 page 
catalog (#518) from Mouser Electronics, 
11511 Woodside Av, Lakeside CA 



92040. This catalog contains over 8000 
items including expanded lines of 
LEDs, semiconductors, switches and 
keyboards." 

Circle 563 on inquiry card. 



Exact Electronics Instrument Catalog 



EXACT 



alactronies. inc. 




A new free 66 page 1978 instrument 
catalog has, just been released by Exact 
Electronics Inc, POB 160, Hillsboro 
OR 97123. The catalog contains detailed 
specifications for each function genera- 
tor, waveform generator and frequency 
synthesizer in their product line. A quick 
select short form and comparison chart 
plus a representative roster make it a 
desirable addition to any instrument 
catalog library." 

Circle 558 on inquiry card. 

IC Master Lists Integrated Circuits 




The IC Master lists over 25,000 
standard integrated circuit products and 
over 45,000 alternates. The 2200 page 
IC Master offers a problem and solution 
approach to integrated circuit selection. 
The 1978 edition also includes a new 
section on microprocessor development 
systems. The price is $55, including 
quarterly updates. To order the IC 
Master, contact United Technical Pub- 
lications, 1333 Lawrence Expy, Suite 
420, Santa Clara CA 95051." 

Circle 559 on inquiry card. 
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IT WILL TELL YOU WHERE TO GO - 

CPU-1 TM 8080A CPU BOARD WITH 

8 LEVEL VECTOR INTERRUPT. 

$30. BARE $185. KIT 

$220. ASSEMBLED AND TESTED 



DEALER INQUIRIES INVITED 



UNIVERSITY DISCOUNTS AVAILABLE 



wmc 



1 ™ WAMECO INC. 

/nC. 3107 LANEVIEW DRIVE SAN JOSE CA. 95132 



IF OUR QUIET MOTHER, 
WAS JUST TOO MUCH FOR YOU, 
TRY OUR LITTLE MOTHER, 
ON FOR SIZE 

UTILE AfOTHER™ 9 SLOT MOTHERBOARD 

* PASSIVE TERMINATION FOR ALL LINES 

* ONLY 8.5" LONG 

* KLUGE AREA WITH REGULATED VOLTAGES 
AVAILABLE 



DEALER INQUIRIES INVITED 



GiMS iA 



UNIVERSITY DISCOUNTS AVAILABLE 



WAMECO INC. 

3107 LANEVIEW DRIVE SAN JOSE CA 95132 




COMMERCIAL GRADE EQUIPMENT- HOBBYIST PRICES!! 



SELECTRIC I/O TERMINALS (by GTE/Information Systems). Both ASC II 
& IBM code versions with microcomputer interface software & hardware (RS- 
232 connector.) Cassette drive models permit up to 2400 baud data transfer 
rate as well as off-line data storage, sue as memory typewriter, & use as data 
entry device for office personnel familiar with Selectric Typewriters but not 
computers. Wide-carriage, interchangeable type spheres; optional built-in 
modem. All units cleaned, adjusted & warranted. 

Model 5541 $695.00 

Model 5550 (corres, code, built-in cassette drive) .... $1195.00 

Model 5560 (ASC II code, built-in cassette drive) . . . .$1295.00 

IBM SELECTRIC 725 TYPEWRITER I/O w/solenoids switches & magnet 

driver PCB (from GTE/IS terminal) plus instructions for 8080 printer/driver 

interface. 

a) Typewriter mechanism complete, cleaned & adjusted $375.00 

b) Case from terminal & power supply (+24V,±12V, +5V @ 5A) 75.00 

c) a & b plus complete interface to mCPU 8-bit parallel port 

and 8080 language printer-driver/ASCII translation program $600.00 
I IBM SELECTRIC ACCESSORIES: 

a) Pin-feed Platens (13 1/8" pin-to-pin) for 15" carriage typewriters (new) $50 

b) APL Type Spheres (EBCD No. 988, Corres. Code No. 987), new $20 

c) I/O Conversion Kit for 13" or 15" Office Selectric I or II: $200.00 
DIGITAL CASSETTE DRIVE (from GTE/IS Terminal): 1800 baud, 6" /sec; 
AC motor; fwd/rewnd circuitry plus tape head, no read/write electronics $25. 
FORMS TRACTORS, Moore Variable width "Form A-Ltner"for print terminals: 

a) Model 565Pfor 15" Carriage IBM Selectrics (new): $50.00 

b) Model K81 for QUME or DIABLO Hytype I or II printers (new): $90.00 



DAISY-WHEEL I/O TERMINALS by Gen Com Systems (30 day warranty) 
Model 300: Full ASCII keyboard, 30 cps, Hytype I printer, RS-232 $1600 
Model 300Q: Same as above w/QUME printer, 45 cos-$2100. 55 cps-$2200 

I MODEMS: Bell 103 & 202 styles by VADIC Corp. 
Bell 103: 0-300 baud, full-duplex, asynchronous serial data transfer; includes 
auto answer circuitry; 3,000 mile range. 

VADIC PCB (Send, Receive, Control) w/interface instructions 
VADIC PCB w/power supply, case, LED's, EIA connectors 
Bell 202: 0-1200 baud, half-duplex, w/reverse channel transmission 
VADIC PCB w/Reverse channel, manual DAA style 
VADIC PCB w/power supply, case, LED's, EIA connectors 

I INTERDATA 8-BIT MINICOMPUTER (Model One), includes full front panel, 
4K core memory (16K addressable), built-in teletype port, 4 DMA channels, 
software. Optional serial I/O card, tape drive controller & software for Ampex 
TMX; FORTRAN w/floatinq point math. $300.00 

I AMPEX MODEL TMX TAPE DRIVES: Ideal for microcomputerist who 
wants backup mass storage or access to IBM-type systems via standardized 
2400 series V4" mag tape. Specs: 9- track, NRZ1 standard, 800 BPI, 12" /sec, 
1200 ft. reels (11 megabyte capacity.) Drive is like new & comes with 8-bit 
CPU controller diagram (requires only 11 l/C's) & MCPU interface instructions 



$89.95 
$149.95 



$149.95 
$219.95 



Call or write for details, quantity prices, catalog. 1 5 day 
return privilege PLUS 90 day no charge replacement of 
defective parts. All orders shipped from stock. No back 
orders, no substitutions. M/C & VISA accepted. 



•++• 



Prices: Drive & Documentation 

Controller & cable for MCPU, assembled & tested . 

Hi-speed search option: controller moves drive at 72"/sec . 

Software listing to read std IBM tapes, translate to ASC II . 
■ POWER SUPPLIES for Disk Drive, mCPU, tested under load shown: 
-No. 519 (w/fan & AC cord): +5V reg., ±1 2V reg., +24V, @5A (10 lb. 
-LAMBDA No. LMEE5 w/OV protect: +5V reg @25A (35 lb.) 

4 »' 



$750.00 
$200.00 
$ 50.00 
$ 50.00 

$39.95 
$59.95 



PACIFIC OFFICE SYSTEMS, INC. 

2600 El Camino Real, Suite 502 

Palo Alto, Calif. 94306 

(415) 321-3866 



Full documentation included PLUS interface instructions] 
where indicated. All equipment is shipped insured FOB| 
Palo Alto within 14 days after check clears or COC 
order is received. Prices may change without notice. 



Circle 296 on inquiry card. 
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SURPLUS ELECTRONICS 




ASCII 



ASCII 



IBM SELECTRIC 

BASED I/O TERMINAL 

WITH ASCII CONVERSION 

INSTALLED $645.00 

• Tape Drives • Cable 

• Cassette Drives • Wire 

• Power Supplies 12V15A, 12V25A, 
5V3SA Others, ■ Displays 

• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many other items 

Write for free catalog 
WORLDWIDE ELECT. INC. 
130 NORTHEASTERN BLVD. 
NASHUA. N.H. 03060 
Phone orders accepted using VISA 
or MC. Toll Free 1-800-258 1036 
In N.H. 603-889-7661 



PET SCHEMATICS 

Another First From "PET-SHACK". 

For only $24.95 you get: 

24" x 30" Khtmatic of the CPU bosrd, plus oversized 
schematics of the Video Monitor snd Tspe Recorder, plus 
complete Parts Leyout-all Accurately and Painstakingly 
drawn to the Minutest detail. 

PET ROM ROUTINES 

Another Breakthrough From "PET-SHACK". 

Complete Assembly Liltingi of all 7 ROMi, plui identi 
fied subroutine entry points; Video Monitor, Keyboard 
Routine, Tape Record and Playback Routine, Real Time 
Clock, etc. 

To entice you we are alto including our own Machine 
Language Monitor program for your PET using the key- 
board and video display. Alt this for only $19.95, 
SA T/SFACTION GUARANTEED. 

You can have the Monitor program on cassette for only 
$9.95 extra. 

Send check, money order, or Master Charge or VISA 
number end expiration data to: 

PET-SHACK Software House 
Marketing and Research Co. 
P. O. Box 966 
Mishawaka, IN 46544 



Circle 395 on inquiry card. 



Circle 304 on inquiry card. 



LIMITED OFFER THIS MONTH, 
WHILE SUPPL Y LASTS! 



ALL NEW! 

Mini Discs $3.70 ea. in boxes of 10 
, North Star Check Balancing Pro 
: gram $50.00 

Two-tier walnut formica enclosure 
: for S. A. 400 Shugart $39.95 

A. Horizon — 2 

R Centronic 779 

C Hazeltine 1500 

D. Hazeltine 1400 

A,B&C: A.B&D: 
$4,150 $3,852 

l We also stock Imsai, Seals, Okidata, 
; ADM-3A, Xitan and Cromemco. 
; Mail order only. 

TORA SYSTEM 
29-02 23rd Avenue 
Astoria, NY 11105 

(212) 932-3533 

Circle 373 on inquiry card. 



y S-IOO IX Slot & others > 

Card Cage 

For 8300 Motherboard 

$34.50 

4 Post Paid 

' USA * 

Complete with Edge Guides 

And Hardware 

Dealer Discount Club Refund 



MW Keith & Co 



K15 



P.O. Box 954 
• Racine Wisconson 53405 • 



c 



LOW LOW COST 
POWER SUPPLY KITS 



KITB: $47.50 



Circle 202 on inquiry card. 



3 Hour Assembly Time -Complete Instructions Included 
Dimension of kit 13" |L| x 5" (W| x 4 V (H) 
I. rl . a 0ee/ E/i 4 Unregulated Voltages Available 

tVll A. 5IO/.OU ♦8.SV/25A. -8.5V/3A. ± 17V/3A 

Includes TRANSFORMER T 2 |25A. size Vk" ci] x AW (w) x 
31V (h)j, CAPACITOR Ci (100.000 UF, 15V). BRIDGE RECTI- 
FIERS: Pi (30A. 50V) S 02 (4A. 50V), FUSE HOLDER. 
BARRIER STRIP, ALUMINUM PLATE [13 (I) X 5 (w) X 3/16 
Ml 3X CAPACITORS (6.000 UF, 45 V). 4X RESISTORS and 
All Necessary Mounting Parts. 

4 Unregulated Voltages Available 
+8.5V/15A, -8.5V/2A, ±17V/2A 
All Parts are same as in KIT A EXCEPT: CAPACITOR C-t 
(52.000 UF. 15V) and TRANSFORMER Ti [15A, Size 3W (I) X 
4"(w)x2 13/16"(h)]. 

You May Buy Transformers Alone: 

T2 (25A) & Tt (15A) at $22.90 and J 17.50 respectively. 

SHIPPING CHARGES: W. 75 per TRANSFORMER 
FOR EACH KIT. $5.00 in California. $7.00 lor all other States 
California Residents add 6% sales tax 
Master Charge & BankAmericard. OEM Available 



SUNNY INTERNATIONAL 

Mail Order Store 

I'd l'„,v l;'!)i; 724! I'. M Ira Bl\rl, 

Inn, in,., i v.m.l" Paramount. C.A. 90723 

.21:1' ".:«) :t7:i2 Miiii.-Stit.:9tim- ti inn 



Circle 354 on inquiry card. 




CITS SPECIALS 
OF THE I 
MONTH ■ 

• Floppy Kit ^^^^ 

SA 801 (loppy (8") & disk cont. 
kit(S-100) $599 

• Add On Floppy Drives 

SA 800/1 (8") floppy $469 

SA 400 mini floppy $285 

• Centronics 779 printer $999 

• Miscellaneous 

CP/M Operating System/Manuals. . . $89 
8" Memorex Diskettes 

(IBM comp.) $3.50 

8" Verbatim Diskettes 

(IBM comp) $3.99 

4" Diskettes $3.39 

1 6k RAM chips $9.75 

Pwr Supply cabinet (mini floppy) . . . $79 
Pwr Supply cabinet (floppy) $225 



COMPUTER UNTERMCE TECHNOLOGY 

Peripheral Product! Division 
2060 South Grand. Grand Centre. Santa Ana, CA 92705 



Circle 74 on inquiry card. 



LIST SALE PRICE 

IMS A I 8080 W/22 SLOTS $751 $649 

16K APPLE It St 195 $1050 

SHUGGA R T MODEL 800 $650 $595 



SIMILAR DISCOUNTS ON: 

IMSAI 4K. 16K, 32 K RAM, MIO etc 

POL YMORPHICS VIDEO 

DYNA8YTE 16K (ASM) RAM 

HAZELTINE 1400, 1500, 1510 

NOVA TION ACOUSTIC COUPLERS 

tpS 8K (ASM) RAM 

PROCESSOR APPLICATIONS DMA FLOPPY 

DISC CONTROLLER (ASM) 
TARBELL FLOPPY DISC CONTROLLER 
TAR8ELL CASSETTE INTERFACE 
SHUGART GSI MODEL 110 
PICKLES AND TROUT MOD FOR HITACHI TV 
ALL SWTP PRODUCTS 
APPLE II 

MODEL 43 TELEPRINTER (OCTOBER) 
ADM3A TERMINAL 
SOROC IQ120 TERMINAL 
TELETYPE MODEL 40300LNP 
CENTRONICS PRINTER 
REPAIRS IN HOUSE AT L OWCOST 
CUSTOM SOFTWARE A FIRMWARE 



THE CDflPLITEB STOP 



16919A Hawthorne Blvd 
Lawndale CA 90260 
(213)371-4010 



1 1 30 to 6 00 Tue-Sat 
Closed Sunday/Monday 



^f^mmm ^ ft —j ■ i»yv mm 



TTY's, CRT's, Modem's, 

mini-microcomputers - 

whatever the need, 

rely on us! 

Hfn a> ■ a»j|*V m ■ i^fn — j i 

TERMINAL SYSTEMS INC 
11300 Harland Street 
N Hollywood, CA 91605 
(213) 769-6772 
(714) 738-4444 
(415) 573-7723 
(800) 423-2449 



■ • 




Choice ol while letters on navy, black, or dk. 
graan 100% cotton t-thlrt. or nivy letters on 



g order, Include chest size, color 

choice |ind lecond choice), phrase, end 75c 
shipping tor each shirt Miki chock IB Martha 
Herman. Send to 5 E. 17th Si. NY. 10003. 
Catalog available. 



'-TIME SHflRiMG': * 



Circle 76 on inquiry card. 



Circle 377 on inquiry card. 



Circle 72 on inquiry card. 




P.O. Box 4430X Santa Clara, CA 95054 
^For will call only: ( 408 ) 988-1640 
^ 2322 Walsh Ave. ^ 

uc/L 



quest Cosmac Super Elf Computer $106.95 



Compare features before you decide to buy. any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Tiny Basic, Ascii 
Keyboards, video character generation, etc. 
The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip 
operating with the unique Guest address and 
data bus displays before, during and after 
executing instructions. Also, CPU mode and in- 
struction cycle are shown on several LED indica- 
tor lamps. 

An RCA 1 861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 
A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, input, memory protect, 

Super Expansion Board with 

This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Ti 
2716) and is fully socketed ($12.00 value). 
EPROM can be used for the monitor and Tiny 
Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, video graphics driver with 
blinking cursor and block move capability. The 
Super Monitor is written with subroutines allow- 
ing users to take advantage of monitor functions 



memory select, monitor select and single step. 

Large, on board displays provide output and op- 
tional high and low address. There is a 44 pin 
standard connector for PC cards and a 50 pin 
connector for the Guest Super Expansion Board 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 90 page instruc- 
tion manual. 

Many schools and universities are using the 
Super Elf as a course of study. OEM's use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $6.95, Low address option 
$9.95. Custom Hardwood Cabinet with drilled 
and labelled front panel $24.95. NiCad Battery 
Backup Kit $4.95. All kits and options also come 
completely assembled and tested. 
Questdata, a 12 page monthly software publica- 
tion for 1 802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic for ANY 1802 System 

Cassette $10.00. On ROM Monitor $38.00. 
Super Elf owners, 30% off. Object code listing or 
paper tape with manual $5.50. 
Original ELF Kit Board $14.95. 

Cassette Interface $89.95 

simply by calling them up. Improvements and 
revisions are easily done with the monitor. If you 
have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $1 27. 95. Parallel I/O Ports 
$9.85, RS 232 $4.50, TTY 20 ma I/F $1.95, 
S-100 $4.50. A 50 pin connector set with ribbon 
cable is available at $12.50 for easy connection 
between the Super Elf and the Super Expansion 
Board. 

The Power Supply for the Super Expansion Board 
is a 5 amp supply with + 8v ± 18v + 12v - 5v. 
Regulated voltages are +5v & +12v $29.95. 
Deluxe version includes the case at $39.95. 



ELECTRONICS 



CLOCK MODULES Complete alarm clocks 
ready to hook up with transformer and 
switcttes. Very compact with .50" and 



T40OTTL 




LM340T-IB 


1.10 


C04511 


94 


8212 


2.90 


84" digits. 


7400N 


.17 


LM340T-24 


1.10 


CD4515 


2.52 


8214 


8.00 


MA1002A, C or E .50 6.95 


7402N 


.17 


LM343H 


4.50 


CD4516 


1.10 


8216 


2.90 


1D2P3 Transformer 2.25 


7404N 


,19 


LM370 


1.15 


CD4518 


1.02 


8224 


2.90 


MA1010A. Corf .84' 11.95 


7409N 


.23 


LM377 


4,50 


CD4520 


1.02 


8228 


5.35 


102P2 Trentformer 2-25 


7410N 


.17 


LM379 


5.00 


CD4527 


1.51 


8251 


8.50 


Special Iran florin er and six 


741 4N 
7420N 


.83 
.17 


LM380N 
LM381 


1.00 
1.60 


CD452B 
CD4553 


.79 
5.75 


8253 
8255 


10.00 
9.25 


IwHcfwi when pwchited 
w/module 2.95 
MA10O3 car module J" 
green lluor. display 15.55 


7422N 


1.39 


LM382 


1.60 


CD4566 


2.25 


8257 


19.50 


7430N 
7442N 


.20 
.50 


LM703H 
LM7Q9H 


.40 
.28 


C04583 
CD4585 


4.50 
1.10 


8259 
CDP1802C0 


19.50 
19.95 


7445N 


.69 


LM723H/N 


.50 


CD40192 


3.00 


CDP 18020 


25.00 


RESISTORS V. watt 5% 


7447N 


.60 


LM733N 


.67 


74CO0 


.28 


CDP1861 


12.95 


lOoartype .03 1000pertype .012 


7448N 


.69 


LM741CH 


.35 


74C04 


.33 


6820 


9.95 


25 par type .025 350 piece pack 


7450N 


.17 


LM741N 


.25 


74C10 


.28 


6850 


12.95 


100 per type .015 5 per type 6.75 


7474N 


.29 


LM747H/N 


.62 


74C14 


2,10 


6502 


12.50 


KEYBOARDS 

56 key ASCII keyboard kit $62.50 
FuHy assembled 72.50 
53 key ASCII keyboard kll 55.00 
Fully assembled 65.00 Enclosure 14.95 


7475N 
7485N 


.49 

.68 


LM748N 
LM1303N 


.35 
.82 


74C20 
74C30 


.28 
.28 


IC SOCKETS 


7489N 


2,00 


LM1304 


1.10 


74C48 


1.95 


Solder Tin Law 


Profile 


7490N 
7492N 


.43 
.43 


LM1305 
LM1307 


1.27 
2.00 


74C74 
74C76 


.75 

1,40 


PIN 1UP PIN 

8 .15 22 


1UP 
.30 


7493N 


.43 


LM1310 


2.75 


74C90 


1.15 


14 .16 24 


.35 


LEDS 

Fled T018 .15 


7495N 


.69 


LM1458 


.47 


74C93 


1.40 


16 .20 28 


42 


74100N 


.90 


LM1BO0 


1.75 


74C154 


3.00 


18 .27 36 


.58 


Green. Orange. Yellow T016 .20 
Jumbo Red .20 


741 07N 


.29 


LM1612 


7.50 


74C160 


1.44 


20 .29 40 


.67 


74121 N 


.34 


LM1889 


3.00 


74C175 


1.35 


3 !■ ve. wire wrap jrjW 


Green. Orange. Yellow Jumbo .25 
Cliplile LEO Mounting Clips B/$1.25 
(specify red, amber, green, yellow, clear) 


741 23N 
741 25N 
741 45M 


.59 
.39 
.69 


LM2i11 
LM2902 
LM3900N 


1.75 
1.50 
.60 


74C192 
74C221 

74C905 


1.65 
2.00 
3.00 


14 pin SS 18 


M 


741 SON 


.95 


LM3905 


1.75 


74C906 


.75 


WIRE WRAP LEVEL 3 


CONTINENTAL SPECIALTIES In sleek 


74151N 


69 


LM3909N 


.61 


74C914 


1.95 


PIN PIN 




Complete line of breadboard test equip 
MAX-iag a digit Freq. Cn. S128.95 


741 54N 


1.00 


MC1458V 


50 


74C922 


5.50 


14 ,25 24 


86 


74157N 
741 61N 
74162N 


^87 
.87 


NE540L 
NE550N 
NE555V 


2 89 
.65 
43 


74C923 
74C925 
74C926 


5.50 
6.95 
6.95 


16 .27 28 
18 .57 40 


1.00 
1.23 


OK WIRE WRAP TOOLS in stock 
Portable Multimttar $18.00 


74163N 


.87 


NE556A 


.79 


74C927 


6.95 


UART/HFO 




DIGITAL THERMOMETER $46.50 


74174N 


.96 


NE565A 


1.00 






AY5-1013 


5.50 


8att, oper. General purpose or medical 
32"-230°F. Disposable probe cover 


74175N 


.90 


NE566V 


1.50 


INTERFACE 




AY5-1014 


7.50 


74190N 


1.15 


NE567V 


1,20 


S095 


65 


3341 


6.95 


±.2° accuracy. Comp. Assy, in 


74192N 


.87 


NE570B 


5.00 


8096 


.65 






compact case. 


74i MN 
74221 H 
74298N 


.65 
1.55 
1.65 


NE571B 

78L05 
7BL08 


500 
.60 
,60 


8097 
8098 
8T09 


.66 
.65 
1.25 


PROM 

1702A 
N82S23 


3.95 
2.95 


COMPUTER BOARD KITS 

6K RAM Board Kit $134.95 
4K EPROM Kit 114.95 
I/O Board Kit 44.50 
Extender Board w/connector 12.50 


74365N 


.66 


79L05 


.70 


8T10 


4.50 


NB2S123 


3.50 


74366N 
74367k 


.66 
.66 


78M05 
75108 


,85 
1.75 


BT13 

8T20 


3.00 
5.50 


N825126 
NB2S129 


3.75 
3.75 


74L800 TTL 




75491 CN 
75492CN 


.50 
.55 


8T23 
8T24 


3,10 
3,50 


N82S131 
N82S136 


3.75 

8.75 


Video Interface board kit 125.00 
16K EPROM board kit w/o PROMS 74.50 


74LS0ON 
74LS02N 


.25 
25 


75494CN 


89 


8T25 
BT26 


3-20 
1.69 


N82S137 
2706 


8.75 
12.50 


16K Static RAM board kit 395.00 
North Star Floppy Disk Kit $665 00 
Additional Drive Kit 415.00 


74LS04N 


25 


A to CONVERTER 


8T28 


2.75 


DM8577 


2.90 


74LS05N 


.25 


B038B 


4,50 


BT97 


1.69 


8223 


2.90 


SPECIAL PRODUCTS 


74LS08N 


.25 


B700CJ 


13.95 


6T98 


1.69 


271 6T1 


22 50 


MM5865 Stopwatch Timer 9.00 


74LS10N 


.25 


B7D1CN 


22.00 






2716 Intel 


48.00 


PC board 7.50 


74LS13N 


.40 


8750CJ 


13.95 


MOS/MEMORY RAM 






Switches Mom. Pushbutton .27 


74LSt4N 


.90 


LD130 


9,95 


2101-1 


3.95 


CRYSTALS 




3 pos. slide .25 
Encoder HD0t65-S 6.95 


74LS20N 


.25 


9400 CJWF 


7,40 


2102-1 


.95 


1 MHz 


4.50 


74LS22N 


.25 


ICL7103 


9,50 


2102AL-4 


1.60 


2 MHz 


4,50 


3 Digit Universal 
Counter Board Kit 


74LS26N 




ICL7107 


14.25 


21F02 


1.25 


4 MHz 


4,25 


74LS30N 


.25 






2104A-4 


4.95 


5 MHz 


4.25 


Operates 5-18 Volt DC to 5 MHz 


74LS33N 


.39 


CMOS 




21 076 


4.95 


10 MHz 


4.25 


typ. ,125' LEO display 10.50 
Voice actuated switch 50 


74LS38N 


,30 


CD34001 Fair, 


,50 


2111-1 


3.75 


18 MHz 


390 


74LS74N 


.35 


CD4000 


,16 


2112-2 


3.95 


20 MHz 


3.90 




74LS75M 


.47 


CD4001 


.21 


2114 


8.50 


32 MHz 


3.90 


Paratronict 100 A Logic 


74LS90N 


.51 


C04002 


.21 


4116 


17,95 


32766 MHz 


4.00 


Analyzer Kit $224.00 


74LS93N 


,51 


CD4006 


1.10 


2513B 


6.30 


1.6432 MHz 


4,50 


Model 10 Trigger 
Expander Kit $229,00 


74LS9SN 


1.89 


CO4007 


.21 


21L02-1 


1,49 


3.5795 MHz 


1.20 


74LS107N 


.35 


C0400B 


.21 


MM5262 


.40 


2.0100 MHz 


1.95 


Model 150 Bus 


74LS112M 


.35 


C04009 


39 


MM528Q 


3.00 


2.097152 MHz 


4.50 


Grabber Kit $369.00 


74LS113K 


.35 


CD4010 


,39 


MM5320 


9.95 


2 4576 MHz 


4,50 


TRANSFORMERS 


74LS132N 


.72 


CD4011 


.21 


MM5330 


5.94 


3.2766 MHj 


4.50 


6V 300 ma 3.25 


74LS136N 


.35 


CD4012 


.21 


PD411D-3 


4.00 


5.0688 MHz 


4.50 


12 Vol 300 ma transformer 1.25 


74LS151N 


.67 


CD4013 


.36 


PD411D-4 


5.00 


5.1B5 MHz 


4.50 


l2 6VCT600ma 3.75 


74LS155N 


.67 


CD4014 


.86 


P5101L 


13.95 


5,7143 MHz 


4.50 


12V 250 ma wait plug 2.95 


74LS157M 


.67 


CD4015 


.88 


4200A 


9.95 


6 5536 MHz 


4,50 


12V CT 250 ma wail plug 3.50 


74LS162M 


,91 


CD4016 


,36 


82S25 


2.90 


14.31818 MHz 


4.25 


24V CT 400 ma 3.95 


74LS163N 


.91 


CD 4017 


.94 


91L02A 


1.75 


18.432 MHz 


4.50 


10V 1.2 amp wall plug 4.85 


74LS174N 


.95 


CD4018 


.94 


HD0165-5 


6.95 


22.1184 MHz 


4,50 


18V 6 amp 12.95 


74LS190N 


1.06 


CD4019 


.21 


MU57tO0 


4.50 






DISPLAY LEDS 

MAN1 CA .270 2.90 
MAN3 CC .125 .39 
MAN72/74 CA/CA ,300 1.00 
DL704 CC .300 1,25 
OL707/DL7O7R CA .300 1.00 
DL727/728 CA/CC -500 1.90 
DL747/750 CA/CC .600 1.95 
DL750 CC .600 1.95 
FND359 CC 357 .70 
FND500/507 CC/CA ,500 1.35 
FND503/510 CC/CA ,500 .90 
FNOSOO'807 CC/CA ,800 2.20 

3 digit Bubble .60 

4 digit bubble 80 
OG8 Fluorescent 1.75 
DG10 Fluorescent 1.75 

5 digit 14 pin display 1 00 
NSNS9 9 digit display .60 
7520 Claire* photocells .39 
TIL311 Hex 9.50 
COMPUTER GRADE CAPS 


74LS221N 
74LS258N 
74LS367N 

UREAfl 

CA3045 

CA3046 

CA3081 

CA30S2 

CA3089 

LM301 AN/AH 

LM305H 

LM307N 

LM30BN 


1.95 
.67 

89 

.30 
.67 
1.80 
1,90 
295 
.35 
.87 
.35 
.89 


CD4020 
CO4021 
CD4022 
CD4023 
CD4024 
CD402S 
CD4026 
CD4027 
CD4028 
CD4029 
CD4030 
CD4035 
CD4O40 
C04042 


1.02 

1.02 
.86 
.21 
.75 
.21 

1.51 
.36 
,79 

1.02 
.21 

1.02 

1.02 
.71 


GIAY38500-1 

MCM6571A 

9368 

4100 

416 

CLOCKS 

MM5309 
MU5311 
MM5312 
MM5313 
MMS314 
MM5315 
MM5316 


9.95 
9.95 
3.50 
to 00 
16.00 

3.00 
3.60 
4.80 
3.60 
3.90 
4.00 
5,00 


CONNECTORS 

44 pin edge 2.00 
100 pin edge 4 50 
100 pin edge WW 5.25 

KEYBOARD ENCODERS 
AY5-2376 $12,50 
AY5-36O0 13.5* 
74C922 5.50 
74C923 5.5Q 
HD0165-5 8.95 

IC Teat Clips 

1 10 

Red .55 .47 
Black .55 .47 

Keytr 8043 14.50 
comp, w/spec./sock. 


LM309H 

LM309K 

LM311H/N 

LM317T/K 

LM31B 

LM320K-S 


1.15 
.95 
,90 
2.92 
1.35 
1,20 


CD4043 
CD4044 
C04046 
CD4049 
CD4050 
CD4051 


.63 
.63 

1.67 
.36 
.36 

1.13 


MMS318 
MM5369 
MM5B41 
MM5865 
CT7001 
CT7002 


3.60 
2.10 
14.45 
7.95 
5.80 
8.95 


LM323K-5 
LM320K-12 


6.95 
1.35 


CD4060 
CD4066 


1.42 

.71 


CT7Q10 
CT7015 


8,95 
7.25 


TRANSISTORS 

2N2222A 

2N3904 

2N3906 
2N3055 




LM320K-15 


1,35 


CD4068 


.40 


MM5375AA/N 


3.90 




1600 mid 200V 4.50 


LM320T-5 


1.60 


C04069 


.40 


MM5375AB/N 


4.90 


!18 

69 


2000 mid 45V 2.50 


LM320T-B 


1.60 


CO4070 


.40 


7205 


16.50 


3200 50V 2.50 


LM320T-12 


1.50 


CD4071 


.21 


7207 


7,50 


5500 25V 2.50 


LM320M5 


1.60 


CD4072 


.21 


7208 


15.95 






5800 40V 3.00 


L.M324N 


1.15 


CD4073 


.21 


7209 


4.95 






6100 40V 3.00 


LM339N 


1.55 


CD4075 


.21 


DS0026CN 


3.75 






6100 50V 3.00 


LM340K-5 


1.10 


C04076 


1.75 


DS0056CN 


3.75 






7700 50V 250 


LM340K-8 


1.10 


CD4078 


.40 


MM53104 


2.50 






8000 55V 2.50 


LM340K-12 


1.10 


CD4081 


.21 










9400 65V 3.00 


LM340K-15 


1.10 


CD4082 


.21 


MICROPROCESSOR 






10000 20V 2,50 


LM340K-24 


1.10 


C04116 


.47 


6800 


17 50 






12000 30V 3.S0 


LM340T-5 


1.10 


CD4490 


5.50 


6602 


24.95 






35000 2SV S.OO 


LM340T-8 


1.10 


CD4507 


1.00 


8030A with data 


8.95 






55000 25V 5.00 


LM340T-12 


1.10 


CD4508 


4,25 


8085 


27,00 






82000 15V 6 00 


LM340T-15 


1.10 


CD4510 


1.02 


Z80 


29,95 






160000 10V 6.00 



Auto Clock Kit $15.95 

DC clock with 4-. 50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp. instructs. Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 



RCA Cosmac VIP Kit 229.00 

Video computer with games and graphics. 



Not a Cheap Clock Kit $14.95 

Includes everything except case. 2-PC boards. 
6-. 50" LED Displays. 5314 clock chip, trans- 
former, all components and full instrucs. Green 
and orange displays also avail. Same kit W/.80" 
displays. Red only $21.95 



60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. Krt in- 
cludes: PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 



Digital Temperature Meter Kit 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+ 200°F, tenths of a degree, air or liquid. 
Very accurate. $39.95 

Beautiful hardwood case w bezel $11.75 



NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 



PROM Eraser 

Ultraviolet, assembled 



$49.95 



Clock Calendar Kit $23.95 

CT7015 direct drive chip displays date and 
time on .6" LEDS with AM-PM indicator. 
Alarm/doze feature includes buzzer. Complete 
with all parts, power supply and Instructions, 
less case. 



Sinclair V/i Digit Multimeter 

Batt./AC oper. 1 mV and . 1 NA resolution. Resis- 
tance to 20 meg. 1 % accuracy. Small, portable, 
completely assem. in case. 1 yr. guarantee. Best 
value ever! $59.95 



Video Modulator Kit $8.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 



2.5 MHz Frequency Counter Kit 

Complete kit less case $37.50 

30 MHz Frequency Counter Kit 

Complete kit less case $47.75 
Prescaler kit to 350 MHz $19.95 



1978 IC Update Master Manual 

1978 IC Update Master Manual $30.00. Com- 
plete IC data selector, 2175 pg. Master refer- 
ence guide. Over 42,000 cross references. 
Free update service through 1978. Domestic 
Dostaae $3.50. Foreign $6.00. 



Stopwatch Kit $26.95 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec, 99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 



D Connectors RS232 

25 Pin Subminiatures 



DB25P 2.95 


DE9P 1.50 


OB25S 3.95 


DE9S 1.95 


Cover 1.50 


DA15P 2.10 


RS232 Complete Set 6.50 


DA15S 3.10 


S-100 Computer Boards 


8K Static RAM Kit 


$127.00 


16K Static RAM Kit 


265.00 


24K Static RAM Kit 


423.00 


32K Dynamic RAM Kit 


449.00 


64K Dynamic RAM Kit 


945.00 


8K/16K Eprom Kit (less PROMS) $89.00 


Video Interface Kit 


1139.00 



Motherboard $39. Extender Board $8.99 



TERMS: 55. 00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 



FREE: Send lor your copy of our NEW 1978 
QUEST CATALOG. Include 28c stamp. 



Circle 311 on inquiry card. 
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Unclassified Ads 



CONSULTANTS: Let us get together and run a 
full page color ad with individual addresses and 
divide the cost. Write Micro Logic Corp, POB 174, 
Hackensack NJ 07602. 

FOR SALE: IBM 024 card punch, with full alpha- 
numeric keyboard, in good condition, fully 
operational and with all documentation for main- 
tenance, lube, parts and schematic. Can be used 
to keypunch cards, or readily modified for micro- 
processor card read and punch. A W Walker, 1914 
Ridge wood Dr, San Diego CA 92139, (714) 
479*9074. 

ONE MICRO, ONE USER?: Why not support 
several users on your microprocessor with a 
multitasking operating system. This system 
is designed for the Motorola 6800, operates 
in conjunction with an interrupt timer device 
(for example, SwTPC MP-T) and maintains a time 
of day clock. Send $5 for complete documenta- 
tion and source code to start timesharing on your 
system. Ed Joyce, 4603 Lyceum, San Antonio 
TX 78229. 

FOR SALE: 2102 low power programmable 
, memory, Fairchild 450, $1 each. 8 K, S-100, 
bare board for above ICs, $20. 7805, $0.75. 
Erasable programmable memory 2708 National 
450 ns, $10. David Karpol, 18-20 Jordan Rd, 
Fairlawn NJ 07410. (201) 546-9268 days, 
791-2044 evenings. 

PET OWNERS' CLUB: Now, a great new idea in 
clubs! Join and you will receive Program, a 
cassette, each month. You LOAD — nothing to 
type — and it gives you articles, applications, 
and information right on your screen. What's 
more, the reverse side will contain three to five 
games (or more) and programs useful and fun for 
your sweet PET. Membership is $27 a year. If 
you wish to join, write to Richard Mansfield, 
POB 461 , Philipsburg PA 16866. 

FOR SALE: Processor Tech VDM-1, $150. MITS 
88-PIO, $90. ASCII keyboard in walnut case, wired 
and set up for 88-PIO, S50. All the above in use 
and working. Webber Hall, 16967 Blanche PI. 
Granada Hills CA 91344, (213) 363*2004. 

FOR SALE: Eight Motorola 4 K, programmable 
chips from TRS-80. Tested OK, but never used. 
Make offer by contacting Jerry Dawson, 710 King 
St, Medford OR 97501, (503) 779-7697. 

FOR SALE: TRS-80 Basic I or II: Data Base 
Manager, $20; Inventory, $20, Stock and Bank 
Account $15; Lunar, Gunner, Slot and craps 
$13. Poi Pow,96 Dothan St, Arlington MA 02174. 

FOR SALE: MEK6800D2 System working with 
SwTPC video terminal III with 69 key Hall-effect 
keyboard. Includes 24 2102s, two extra 6810 
programmable memories, huge 6800 applications 
manual, data manuals, software manual plus power 
supply kit. My cost $565. Will sell for $295 or 
best offer! C Jackson, 1715 Dogwood Dr, Rock 
Hill SC 29730, (803) 366-2309. 



NEW UNCLASSIFIED POLICY 

Readers who have equipment, software or other items 
to buy, sell or swap should send in a clearly typed notice 
to that effect. To be considered for publication, an adver- 
tisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and 
include complete name and address information. 

These notices are free of charge and will be printed one 
time only on a space available basis. Notices can be ac- 
cepted from individuals or bona fide computer users clubs 
only. We can engage in no correspondence on these and 
your confirmation of placement is appearance in an issue of 
BYTE. 

Please note that it may take three or four months for an 
ad to appear in the magazine.' 



FOR SALE: Apple II 16 K system only three 
months old and in perfect condition. This is a 
complete system. Includes high resolution graphics 
subroutines, radio frequency modulator, and 
a cassette recorder/player for input/output 
(IO). User manuals are also supplied. Entire 
system for $800. Dana E Ebersole, 441 Burchett 
#110, Glendale CA 91203, (213) 244-0796. 

FOR SALE: TRS-80 level 1 tapes and program 
lists. Star Trek (runs on 12 K), list $7, tape 
$10. Lunar Lander (runs on 4 K), list $3, 
tape $6. Biorythm (runs on 4 K), list $5, 
tape $9. J R Menzies, 7106 Colgate Dr, 
Alexandria VA 22307. 

PET OWNERS: Here's a very realistic craps pro- 
gram which won't bore you or friends. It's highly 
interactive and features animated dice,, pass or 
don't pass option, lower case literals, statistical 
analysis of game with a vertical bar graph and 
much more. For instance, dice land in random 
positions, and there's plenty of information re- 
garding rules, size of bank roll and amount of 
bet. This is a 265 line program using over 5 K 
bytes. It is on tape, ready to load and go. Send 
only $7.50 to Richard Liebert, POB 268, 
Scarborough STA NY 10510. 

FOR SALE: Heathkit Computer System - H8 
computer, H8-1 memory board (4 K), H8-3 chip 
set (4 K), H8-5 serial input/output and cassette 
interface (one or two recorders), H8-2 parallel 
interface, ECP-3801 cassette recorder, H9 video 
terminal. Assembled and working, asking $1500. 
Thomas C Smith, 506 19th Ln, Vero Beach FL 
32960, (305) 569-4622 after 6 PM. 

FOR SALE: OSI 450 erasable read only memory 
blaster memory board (still bare), with documenta- 
tion includes 6820 PIA and two 6834 erasable read 
only memories. All parts new and unused, $60 
Ray Vogt, Box 240A, RD 1, Port Matilda PA 
16870. 

WANTED: SOL/Processor Technology keyboard, 
with numerical pad. Roger Wallace, 36 Las Vegas 
Rd.OrindaCA 94563, (415) 254-1248. 

PROM PROGRAMMING. From Binary or Intel 
paper tape: 1702A ($4), 2708 ($8). From hex- 
adecimal or octal listing: 1 702A ($5), 2708 ($16). 
You supply the programmable memory. Quantity 
discounts on multiple copies. 48 hour turnaround. 
David Corbin 11704 Ibsen Dr, Rockville MD 
20852, (301 ) 881 -7571 after 6 PM. 

FOR SALE: MITS 16 K static memory, disk con- 
troller board. Best Offer. F Peck, 19201 NE 18 Av, 
N Miami FL 33179, (305) 935-2613. 

FOR SALE: Radio Shack TRS-80 Microprocessor 
with 16 K memory. Level 1 BASIC, monitor, 
cassette, payroll program. First $800 takes it and 
I pay the freight. Wilbur C Booth, POB 1151, 
Cordova AK 99574, (907) 424-3140. 

FOR SALE: Tarbell Electronics cassette interface. 
All cables, in sockets, ready to go, $120. Morrows 
Wunderbuss mother board. Includes ten edge 
connectors, assembled, $120. Four SwTPC 4 K 
memory boards, in sockets and burned in, $100 
each. Chip Kroll, 4136 Tennyson, Houston TX 
77005, (713) 667-6318. 

FOR SALE: 128 of each of the following items 
were recently purchased at a ham festival. Due to 
incompatibility with my home processor, they are 
available at my cost, to whomever can use them: 
AM 9016, 16 K dynamic programmable memory, 
$22.50; and AM 9050, 4 K dynamic programmable 
memory, $4.50. You can purchase all or part of 
128 set. Documentation is available. R Shay, POB 
413,Westmont I L 60559. 



FOR SALE: F8 based chess game, with six levels 
of difficulty. Solves mate in two problems. $100 or 
best offer. Clete Jackson, 171 5 Dogwood Dr, 
Rock Hill SC 29730, (803) 366-2309. 

FOR SALE; Radio Shack TRS-80. Six months 
old with approximately $80 worth of software. 
I haven't enough time to learn to use it properly. 
$450. George Raniolo, 1212 Rt 25A, Stonybrook 
NY 11790, (516) 751-0101. 

COSMAC ELF II: power supply, video modulator, 
1802 users manual, all Popular Electronics articles. 
Built and working fine, $95 and shipped prepaid. 
Frank Dacey, 328 Barbara Dr, Pt Pleasant NJ 
(201) 899-4302. 

FOR SALE: KIM-1 with 4K on board program- 
mable memory neatly packaged in briefcase with 
custom power supply. Has breadboard area and 
convenient input/output connectors. Full docu- 
mentation. Send SASE for photos. First cashiers 
check or money order for $200 takes it. R Kruse, 
6221 Woodlow Dr, Wichita KS 67220. 

FOR SALE: Biorythm program, FORTRAN 
source code, well-tested. Send $1 to cover copy 
and mailing costs to Jack Walsh, 4 Eaton St, 
Wakefield MA 01880. 

FOR SALE: Assembled and tested ELF II with 
four 86 pin wire wrap edge card connectors, full 
documentation; giant board assembled and tested;, 
kluge board for ELF II; 1 .5 A power supply; radio 
frequency modulator and 1852 input /output 
port. Total value $250 new. Make an offer on 
whole or part. Also heavy duty Honeywell power 
supply 10 A at 5 V, 3 A at 16 V, 3 A at -16 V, 
and 4 A at 28 V. Alan Burnes, c/o ICSR, MIU, 
Fairfield IA 52556. 

FOR SALE: File access software for North Star 
Disk. By calling routines within this package, a 
program is given multiple file input /output at 
the byte level. Entry points allow a file to be 
opened, closed, read, written, created or released. 
Requires less than 1 K in addition to disk operating 
system. Send $10 for commented source listing to 
Bob Burlingame, 3314 N Whitman, Tacoma WA 
98406. 

FOR SALE: HP-67 and Heath shortwave receiver. 
HP-67 plus all original accessories and more pro- 
grams (physics solutions books, satellite tracking, 
antenna pointing program and more), second 
battery pack and security cradle. All for $350. 
Receiver: 0.5 to 31 MHz, AM/SSB/CW. Excellent 
sensitivity, selectivity, construction (June 1978} 
and excellent price: $70. Gary Altman, 1525 
Linden Or, Madison Wl 53706, (608) 836-3400 
or 262-3035. 

FOR SALE: Assembled and tested MITS Altair 
680b kit. All Chips socketed. May be interfaced 
to RS232. $250 plus shipping. John Rheinstein, 
10 Gould Rd, Lexington MA 021 73. 

FOR SALE: TDL Z-80 processor (S-100 Bus Z-80 
Card) assembled and tested. TDL Z16 memory 
board with 8 K memory installed also assembled 
and tested. TDL software: 2 K Zapple monitor, 
9 K macro-assembler, 3 K text editor, 8 K BASIC. 
Software includes paper tape in relocatable format 
and all manuals. $500 for all the above. ZPU board 
only and software, $325. Charlie Shields, POB 809, 
Carrabelle FL 32322, (904) 697-2190. 

TRS-80 SORT: in BASIC I, needs 4 K minimum 
Sorts recs in memory in 1 or 2 numeric fields in 
ascending or descending sequence. Output to tape 
or video. Can be subroutine. $10 on tape with 
documentation. Software, POB 6153, Syracuse 
NY 13217. 

FOR SALE: SwTPC 6800 computer systems, 8 K 
memory, serial control interface, parallel interface, 
CT-64 terminal, SD Sales cassette interface, Pixie- 
Verter. All assembled, up and running, complete 
with documentation. Also, bare 4 K memory 
board, bare MP-A2 processory board. Rick Drapala, 
2701 Av A, Yuma AZ 85364, (602) 726-6896 
after 4 PM MST. 

FOR SALE: T I -Programmer, with case and power 
supply. Almost new, under warrantee. In original 
carton, $30. John Burns, 25th floor, 350 Park Av, 
New York 10022. 
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CLUB PROGRAM EXCHANGE: Lincoln School 
Computer Club will exchange PET Computer pro- 
grams. Send SASE for information and return 
postage with any cassette. Thanks. Lincoln Com- 
puter Club, Lincoln School, 750 E Yosemite Av, 
Manteca CA 95336. 

FOR SALE: Sphere 6800-based microprocessor 
board including 4 K programmable memory, and 
1 K read only memory with the PDS utility rou- 
tines, monitor, editor, re-editor and assembler. 
Also an excellent power supply rated + 12 V, 
-12 V, +5 V, -5 V and ground. Also a video dis- 
play interface board which still has a few bugs. I 
haven't the technical knowhow to get the system 
•running so I am selling. First check for $300 takes 
it, inquiries welcome. Nathan Engle, RR 2 POB 
466A, New Albany IN 47150, (812) 923-8066. 

FOR SALE: Univac type 0769 incremental printer 
30 characters per second, 132 column, 63 charac- 
ters. New unit still in Univac packing carton. With 
optional drive electronics (original cost $1800+1. 
Also includes optional case, enclosure (hinged top), 
and stands. Does not include 6 V, -1 2 V, 24 V 1 A 
power supplies or system controller, but includes 
schematics and interface manual. Plus three cases 
of paper ($100+ alone). All for $575 plus freight. 
David Krivoshik, 18 Newcomb Pt, Elizabeth NJ 
07202 

FOR SALE: Peripheral Vision Floppy disk drive, 
interface card, cable, documentation and diskette. 
In good working condition. Includes operating sys- 
tem on floppy. Everything needed to work. $500 
or best offer. Will also trade for working TTY 
terminal or equivalent. Pierre duPont, Patterns, 
Rockland DE 19732. 

FOR SALE: RCA Cosmac vip video computer 
with games and graphics. Professionally built and 
in perfect condition. Unit interfaces directly to 
video monitor. Also stores programs on cassette 
tape. Originally $275, will sell for $175 and ship 
anywhere free. Richard Parry, 38 W 255 Deerpath 
Rd, Batavia IL 60510, (312) 879-8987. 

FOR SALE: 8080A system; Morrow's processor 
and cassette IO boards, VDM-1, 2-4 K program- 
mable memory boards, ASCII keyboard and octal 
keypad, 20 A suppfy, attractive cabinets. Tiny 
Basic up and running with programs on tapes, three 
extra 100 pin connectors, Processor Technology 
BASIC 5 and TREK 80 tapes. Full documentation. 
Cost over $850 - will sell best offer over $600. 
M Chepko, 119 Belleville Ct, Thief River FIs MN 
56701 . 

FOR SALE OR TRADE: Quantity of 66 American 
Microsystems AMS-7280 4 K by 1 dynamic pro- 
grammable memory chips, prime. Equivalent to 
2107B, TMS4060, etc. All 66 in carriers for $195 
or wilf trade for 24 TMS4044 or exact equivalent. . 
Watson R Gabriel Jr, 5936 Timberwood TRL, 
Kernersvilte NC 27284, (919) 993-31 10. 

FOR SALE: TRS-80 software. Four full-length 
simulations for 4 K level I machine includes Pio- 
neer, Survival, Capitalists and Space Voyage. All 4 
for $10. Also, baseball, football, hockey. Lander, 
alt with graphics. Seven in all for $8, or get all 11 
for $15. For programs, an updated list or free- 
lance programming, write Michael T Flanagan, 130 
Holly, Riveredge OH 44135. 

WANTED: Used minicomputer system; TRS-80. 
Apple 2, PET, IMSAI, etc, Also hard or soft copy 
terminal. Mike Gleicher, 11 Leslie Ct, Springfield 
N J 07081. 

CHEAP MEMORY: Low power 4 K static full 
speed tested and reliable $75. G Mitchell, POB 
35, Chuta Vista CA 92012. 

WANTED: XY Recorder. Offer combinations 
of the following in trade SBE Key com 1000 
Scanning 40 channel CB, Pace 8015 and 8008 CBs, 
Dynaco PAT-4 stereo preamplifier, AR-XA turn- 
table, Palomar TX-100 linearm amplifier, etc. 
Write Pete, POB 399, Sunnymead CA 92388. 

BYTE NUMBER 1: I have one September 1975 
BYTE (issue number 1). The magazine is still in 
its original wrapper and is in mint condition. First 
certified check for $50 takes it! Call to confirm 
that it hasn't been sold yet. Mitch Wolrich, 8 Bruce 
OR, Randolph MA 02368, (617) 963-5578. 



FOR SALE: Secret Word program for 4 K PET. 
Many hours of entertainment trying to guess one 
of 200 5 letter words. Can be played alone or with 
other participant. Features include selection of 
secret word by computer at random, scoring by 
number of tries, cumulative scoring, ability to list 
guess words and hits and misses, also ability to 
disclose secret word at any point in the guessing. 
Also other interesting features. On cassette, ready 
to load and run, $8.50. Henry E Nass, 68 East 56th 
St, New York NY 10022. 

FOR SALE OR SWAP: Voltage Monitor for single 
phase computer power supply. Monitors under and 
over voltage, detects high speed transients — 2 ms 
spike response. Has clock, audible alarm, warning 
light and 32 day chart recorder. Warns of out of 
tolerance conditions. Airoyal model 11721. Will 
accept ham radio equipment in trade. Ed Hayden, 
16 Decatur Av, Annapolis MD 21403, (301) 
261-2679. 

FOR SALE: Assembled H9 video terminal, $450. 
I went to hard copy so you can save. Includes 
shipping and manuals. Send cashier's check or 
money order to Steve Vickery POB 1548, Panama 
City, Fl 32401. 

FOR SALE: Heath H8, H9, 16 K memory, assem- 
bled, up and running, tape recorder, all documenta- 
tion. $1200. David Marcus, 430 Wolf Hill Rd, Dix 
Hills NY 11746, (516) 427-1926. 

FREE PET COMPUTER PROGRAMS: Will trade 
original versions of Space War or Graphic Gomoku 
(9 by 9 tic-tac-toe) for your software creations of 
comparable size. Send programs on cassette for 
exchange, or send SASE for current list of pro- 
grams. Please indicate serial number of PET used. 
Bennett Meyer, POB 575, White Plains NY 10602. 

MOTOROLA D2 USERS: A new manual of experi- 
ments on 6800 Microcomputers containing 83 
interesting assembly language problems. Step by 
step approach to learn to use the 6800 instruc- 
tions, digital input/output, interrupts and many 
programming techniques. $5. Send check to K K 
Rao, Department of Physics, Western Michigan 
University, Kalamazoo Ml 49008. 

FOR SALE: Heath H-8, H-9, 16 K, cassette, and 
Benton Harbor BASIC. Up and running. $1250. 
Also ten new 8 inch disks, $25. A Thornburg 
RR 2, Thompsonville IL 62890, (618) 627-2166. 

PET OWNERS: I have 18 game programs for the 
PET computer. I will trade one for one for other 
PET programs. Those wishing to trade should send 
their cassette with programs to Kurt Huebner, 
1266 Valle Vista, Fullerton CA 92631. 

FOR SALE: Apple II Software cassette: author 
title index program for books, records, tapes, 
super fast machine language, sort, 16 K blackjack, 
graphic, paddle input, sound, rules, autoplay by 
computer, $10 each includes documentation. Both 
for S15. George W Lee, 18803 S Christina Av, 
Cerritos CA 90701. 

TRS-80 OWNERS: Original software including 
business system for Amway Distributors. Level I 
and II versions available. All will run in 4 K mem- 
ory. Also have moving sign board machine language 
program. Write for information Allan E Sitter, 
8 Driftwood CIR, Groton CT 06340. 

FOR SALE: DECwriter II, EIA interface, caps 
lock, used two years moderately, on DEC service 
contract but never needed a call. $975 or best 
offer, you pay shipping. David Lewis, 1108 N 
Aurora St, Ithaca NY 14850, (607) 274-3107 
weekdays, 273-9144 home. 

STAMP COLLECTORS: TRS-80 owners who are 
also serious stamp collectors and are interested in 
exchanging ideas and software for philatelic 
applications are urged to contact me immediately. 
Collectors with other systems are also welcome 
to write or call if they are interested. Jeff Purser, 
25 Newtown Rd, Danbury CT 06810, (203) 
744-7631. 

FOR SALE: Reference/maintenance manual, logic 
charts, and operator's manual for Itel Model 852 
automatic typewriter and accompanying Selectric 
manual. $15. S K Otto, 150 Old Country Rd, 
Mineola NY 11501. 



TRS-80 PROGRAMMING CONTEST: Win $500. 
Send SASE to TRS-80 Programming Contests-A, 
POB 621 , Fenton MO 63026. 

APPLE-H SOFTWARE: Available to swap. Send a 
list of your programs and SASE for my list (over 
100 programs). Most in color graphics. Ed Avelar, 
2850 Jennifer Dr, Castro Valley CA 94546, (415) 
538-243 1 any day, 6 PM to 1 1 PM. 

DESPERATE: College student must sell at tre- 
mendous loss to pay for tuition: Tychon Assem- 
bler, IMSAI 8080 with 22 slots, etc, 8 K static 
memory with write protect 8 K static memory 
without write protect, key board with interface 
and enclosure, Northstar Disk drive microsystem. 
Polymorphic 64 character/line display with 
graphics (new parts - never tested), manuals, etc. 
Must sell: $1150. Will sell separately. John Fox, 
= 105, 1110 W Stoughton, Urbana IL61801 (217) 
384-4474. 

FOR SALE: Hewlett-Packard 97 programmable, 
printing calculator, $475, with box of thermal 
paper rolls, new magnetic cards, and all other 
standard accessories. Clean appearance and in 
excellent operating condition — a great buy! LS 
Reich, 3 Wessman Dr, W Orange NJ 07052, (201) 
7362843. 

FOR SALE: HEATH H-8 system. 24 K memory, 
video terminal, GE cassette recorder, interface card 
and all cables. All completely assembled and 
working. Software includes Extended BASIC, edi 
tor, assembler, debugger, panel monitor (read only 
memory), plus games package and more, $1800 
plus shipping. Walt Sully, 18 Palmer Rd, Kendall 
Park N J 08824, (201 > 490-2976. 

FOR SALE: Hewlett-Packard 140A Scope, 1402-A 
Dual trace amplifier, 1421A time base and delay 
generator, One set full documentation. Excellent 
condition. Original cost over $2000. Will sell for 
around $600. J E Terry, 818 Briarwood Lake, 
St Louis MO 63367, (800) 325-4325, ext 225, 
8 AM to 5 PM daily. 

TRS-80 ASSEMBLER USERS: Z-80 disassembler 
available. Displays the contents of your memory 
as symbolic instructions with operands and ASCII 
code, where relevant. Zilog mnemonics used 
throughout. Also shows memory addresses and 
contents in hexadecimal. Requires Level-I BASIC 
with 16 K and assembler, or Level-I I BASIC. 
(Specify which you have.) Execution tape and 
instructions, $20. For information only send 
SASE, Hubert Howe, 14 Lexington Rd, New City 
NY 10956. 

TRS-80 USERS: I have business programs for all 
levels of TRS-80s. You describe your application 
and I will give you an estimated cost within 48 
hours. Include SASE with your requirements and 
TRS-80 configuration. Also, I have game programs. 
Sandy Sigal, 6851 Mammoth Av, Van Nuys CA 
91405. 

FOR SALE: Three sets of 16 K memory for 
TRS-80 Radio Shack computer system. 100 
percent good. $175 each. Larry Stanley, Rt 5, Box 
131 B, Circleville OH 431 13, (614)474-1741. 

COLLEGE INSTRUCTOR: Needs standard payroll 
and general ledger programs in COBOL or BASIC; 
limited compensation. POB 355, Newtown PA 
18940. 

WANTED. 8008 software, Scelbi computer' soft- 
ware manuals for the 8008, assembler program, 
editor program, monitor routines, SCEBAL high 
level language, bootstrap loader and Galaxie. 
L W Harrison, 4905 Hollyridge Dr, Raleigh NC 
27612. 

WANTED: Drawing and pin out data to interface 
microcomputer to Programatic Flexi writer. Will 
pay for data. Bill Fujitsubo, 1506 Sandcastle Dr, 
Corona del Mar CA 92625. 

STUDENT NEEDS HELP: I am a student in 
desparate need of both information and part 
sources for the following: image recognition 
and a 32 X 32 solid state MOS photodiode array, 
respectively. If there is a Cyclops camera for sale 
out there — contact me as I require one. Darcy 
Roberts, 660 Laurier Blvd. Brockville Ontario, 
CANADA K6V 5X8. 
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Administrative Systems Inc 145 

Advanced Access Group 140 

AJA Software 175 

Alpha Micro Sys 98, 99 

Alpha Supply 106 

American Terminals 222 

Anderson Jacobson 93 , 

Apple Computer 12 

Apple Computer 13 

Art-by-Computer 173 

ATV Research 218 

Atwood Enterprises 206 

Bailey Controls 18 

Beckian Enterprises 223 

8ITS 109, 110, 111, 125, 131, 213 

Bootstrap Enterprises 149 

Buss 148 

BYTE Back Issues 179 

BYTE Subscribers 123 

BYTE WATS Line 179 

Byte Industries 142 

California Digital 201 

Capital Equipment Brokers 68 

Central Data 81 

Chrislin Industries 165 

Commodore Business Machines 105 

CompuMax 177 

Computalker 159 

Computer Corner 218 

Computer Enterprises 161 

Computer Interface Technology 228 

Computerland 10, 11, 61 

Computer Mart of NJ & PA 190 

The Computer Stop 228 

Computer T-Shirts 228 

CT Microcomputer 123, 135 

Contract Services Associates 122 

Cromemco 1 , 2 

Data Discount Center 169 

Datafacs 173 

dedata edv 222 

Digiac Corp 222 

Digital Pathways 156 

Digital Research (CA) 66 

Digital Research (TXI 203 

Digital Research & Eng 94 

Dynabyte 14, 15 

Electrolabs 225 

Electronic Control Technology 171 

Electronic Sys 205 

Electronics Warehouse 207 

EMM/CMP 146 

EMM Semi Inc 165 

Forethought Products 53 

Godbout 87 

Graham Dorian Enterprises Clll 

H & K Computer Components 161 



157 Hamilton Logic Sys 218 

158 DC Hayes 157 
170 Hobby World 195 

173 Houston Instruments 41 

174 Idea Assemblers 222 

176 Info 2000 117 

177 Integral Data Systems 96, 97 

179 Integrand 190 

180 Integrated Circuits Unltd 209 
184 International Data Sciences 181 
190 Ithaca Audio 199 

193 J & E Electronics 222 

195 Jade Company 197 

200 Jameco Electronics 210, 211 

201 Jim-Pak 83 

202 M W Keith Co 228 

* Lifeboat Associates 137 
213 The Math Box 218 

21 7 Mathematical Application Services 21 8 

220 Meca 1 39 

221 Memory Coop 218 

225 Micro Diversions 67 

222 Micro Mail 136 

223 Micromation Inc 21 

235 Micropolis 102 

236 Micropolis 103 

224 MicroPro International 45 

226 Micro Source 95 
229 Mikos 225 

250 Mini Micro Mart 119. 144 

255 Morrow/Thinker Toys 19, 91 

260 Mountain Hardware 143 

265 mpi 133 

267 Mullen Computer Boards 74 

268 NAIL 57 

280 Netronics Research 147 

281 New England Electronics 152 

285 North Star 7, 29 

286 Northwest Microcomputer Sys 77 

287 Nucleonic Products 107 

290 Ohio Scientific Instruments 30, 31 , 32, 33 

291 OK Machine & Tool 59 

293 Oliver Advanced Engineering 68 
289 On Line 1 73 

292 Osborne & Associates 1 13 

* Owens Associates 218 

294 Pacific Digital 130 

296 Pacific Office Systems 227 

297 Page Digital 219 

298 PAIA Electronics 133 

299 PanaVise 141 

288 PCE Electronics 148 

301 Per Com Data 37 

302 Personal Software 88 

303 Personal Systems Consulting 70 

304 Pet Shack Software House 228 
313 Pickles & Trout 175 



323 Potter's Programs 222 
306 Priority I 215,217 

305 Processor Technology 8, 9, 10 

* Program Design Inc 155, 157 

308 Programmer Software Exchange 1 77 

309 PRS39, 218 

311 Quest Electronics 229 

* Radio Shack 85 

327 Rank Peripherals 89 
322 RCA 27 

314 Rondure Co 214 

328 Rothenberg Information Sys 144 

316 S-100 187 

* Scelbi43,65, 72, 73 

* Scelbi/BYTE Primer 183 

* Scientific Research 35, 47, 132 

318 Seattle Computer Products 69 

319 Michael Shrayer Software 127 

312 ShugartCIV 

317 Signetics Corp 23 

324 Ed Smith's Software Works 1 75 

320 Smoke Signal Broadcasting 167, 169, 
171, 173, 175,177, 179, 181 

326 SoftSide177 

321 Software-80 179 
335 SSM71.79 

340 Solid State Sales 221 

343 Soroc 5 

350 Southwest Technical Products Corp CM 

353 Springer-Verlag 149 
352 Stirling Bekdorf 49 

351 Structured Systems Group 1 29 

354 Sunny International 228 

357 Sybex Inc 138 

355 Synchro Sound 51 

359 Talos Systems Inc 46 

358 Tano 55 

360 Tarbell Electronics 115 

363 TASA 24, 25 

364 Taylor & Associates 145 

370 Technical Systems Consultants 75 

372 Telpar Inc 26 

377 Terminal Systems 228 

356 3 S Sales 214 

373 Tora Systems Ltd 228 

382 Total Information Services 155 

378 Trans-Data 1 52 

374 TransNet Corp 122 
376 TriTek223 

383 US Robotics 187 

387 VR Data Corp 218 

388 Wameco 227 

395 Worldwide Electronics 228 

400 Xitex 134,135 



'Correspond directly with company. 



BVTPs Ongoing Monitor' Bex 



Fingers Do Walking on August BOMB 



Article No. ARTICLE PAGE 

1 The Spracklens: An Exchange Evaluator for Computer Chess 16 

2 Ruckdeschel: Functional Approximations 34 

3 Kasser: The Sky's the Limit 48 

4 Horton: Distributed Network 62 

5 Ciarcia: I've Got You in My Scanner! 76 

6 Gerhold: Computer Assisted Instructiorvon a Microcomputer 90 

7 Wilson: Defining a Language: PL/B 100 

8 Hill: A Classroom Demonstration 112 

9 Bruninga: A Multiuser Data Network 120 

10 Christensen-Suess: Hobbyist Computerized Bulletin Board 150 

11 Hubin: Heath Microprocessor Training System 158 

12 Anderton: A Cassette Interface Switching Box for the TRS-80 160 

13 Frey-Atkin: Creating a Chess Player, Part 2 162 

14 Chung-Yuen: A "Tiny" Pascal Compiler, Part 3 182 



Steve Ciarcia has won the $100 BOMB 
first prize again with his article "Let Your 
Fingers Do the Talking: Add a Noncontact 
Touch Scanner to Your Video Display," 
page 156. Second prize of $50 goes to Chip 
Weems for "Designing Structured Pro- 
grams," page 143. The articles placed 1.9 
and 1.4 standard deviations above the mean, 
respectively. In third place was "Pascal 
versus BASIC: An Exercise," page 168, 
followed by "Pascal: A Structurally Strong 
Language," page 78. 

To cast votes for your favorite articles, 
use the convenient BOMB card on the 
opposite page." 



232 November 1978 @ BYTE Publications Inc 



program^ 

you can uyz in your bu^ine^y 
ready to go noco! 




Our programs will let you realize the full potential of your hardware 

ped these programs because we needed them • Periodic newsletters which include 



We developed these programs because we needed them 
in our businesses, and, try as we might, could not purchase 
them. They're on-line now, working for us and others around 
the country. 

As users ourselves we know the problems from your 
perspective — not just as a manufacturer of software. The 
bugs are out and they're ready now to go to work helping make 
your life easier, keeping you in better control of your business. 

Our first four program packages are: • Apartment 
Management • Cash Register • Inventory • Payroll 
Here's a typical program 

To give you an idea of the thoroughness of these pro- 
grams, here's a summary of what the inventory package does 
for you. Gives a detailed listing of items in inventory and 
itemizes all goods sold from inventory, including which sales 
person sold what, when it sold and for how much . . . recaps on 
one sheet this same inventory activity information . . . investi- 
gates and changes any information in inventory, on request . . . 
prints list of items to be re-ordered . . . provides profit analysis 
comparing sales personnel and/or various products. And it 
can be inter-connected with our cash register package as well, 
for total program management. 

Each of our initial programs is conceived, proven and 
offered with this same exacting thoroughness and attention to 
detail. 
We stay with you after the sale 

We're in this for the long haul and our support 
program is dedicated to that objective. Registered 
program owners receive: 



Master Charge and Via cards accepted 




Periodic newsletters which include users' ideas and 
information exchange, plus tips to owners on further increas- 
ing benefits of the package through updated operational flexi- 
bility. 

• Availability of software technicians to provide im- 
mediate answers to questions, via phone or mail. 

• Customer rewrites and adaptations available on re- 
quest, at added cost. 

CBASiC-2 free 

It takes the world's most powerful commercial basic to 
run our programs and we deliver it to you free. 

Each of our program packages contains a disk with 
CBASIC-2 Compiler, CBASIC-2 Run Command and your 
Graham-Dorian software programs in INT and BAS file form. 
You also receive User's Manuals and Hard Copy Source List- 
ing. At a price which pays for itself! 

CBASIC-2 was developed and written by Software Sys- 
tems, the people who wrote CBASIC, and includes many 
powerful enhancements*AII systems are compatible with any 
Z-80 or 8080 CP/M® system. They are deliverable in standard 
eight-inch disk — either double or single density — or mini- 
floppy disk. 

Give us a call or fill out the Reader Service Card in this 
issue. We promise a response within 24 hours of receipt. 

jg^ That's the kind of information service we expect, 
andknowyou do too. 

CBASIC-2 may be purchased separately 

from Graham-Dorian Software Systems forS89.95. 

Graham-Dorian Software Systems 

A Division of Graham-Dorian Enterprises 

211 N. Broadway / Wichita, Ks. 67202 / (316) 265-8633 
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"My 8 to S minifloppy now 
works nights and weekends! 



tfc'tM*- A/ fj 




"I own a fast-growing business and before I 
bought my computer system I put in a lot of late 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
number crunching quickly, so I have time after 
hours to have some fun with the system, My son 
and I started out playing Star Trek on the system, 
and now we're learning to play chess. 

"When I was shopping a roundsftWlhiy system, 
the guys in the computer stores demonstrated all 
the unique features of the minifloppy. I've got to 
admit that at first I didn't really unaerstand all the 
technical details. But now that I use the system 
every day, I really appreciate the minifloppy's fast 
random access and data transfer. I like the 
reliability, too. 



'I'm glad I went with Shugart drives. Look, 
when you lay out your own money for a system, 
you want dependable performance and good 
value. Do what I did. Ask for the system with the 
minifloppy." 

If it isn't Shugart, 
it isn't minifloppy. 

^® Shugart Associates 

435 Oakmead Parkway, Sunnyvale, California 94086 



For a list of manufacturers featuring Shugart's minifloppy in their systems, circle reader response number. 

TM minifloppy is a registered trademark of Shugart Associates 
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